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THE CHURCH AS A SOCIAL FORCE 


HERE 


enemies in this War derived no small share of 


is now widespread recognition that our 


their strength from their enthusiastic belief in the 
Nazi and Fascist doctrines which their leaders have 
inspired. Perverted though beliefs may be, 
dangerous and destructive to the finest elements in 
the spiritual and moral heritage of mankind as these 
doctrines are, they are none the less held and propa- 
gated with the zeal and fervour of a crusade. They 
cannot be overthrown without a like enthusiasm and 
intense conviction on our part. The religious faith 
of the Nazi must be countered with one equally 
capable of fostering devotion and 


these 


strong and equally 
loyalty and commanding sacrifice. 

That is one reason why morale is so important in 
our war effort. Without a full understanding of what 
is at stake, without real conviction as to the supreme 
value of those ideas of freedom of thought, of speech, 
of worship, of association and of investigation which 
are inherent in the way of life for which we contend, 
there can be neither the spirit of willing sacrifice, nor 
the stern endurance demanded either for the speedy 
overthrow of Nazidom or to support the rigours of 
a long struggle. 

It is futile to attempt to separate the weaknesses 
which, despite the great achievements of Britain, 
are disturbingly evident here and there to-day from 
the cynicism and moral inertia which have held so 
large a sway in our democracies during the twenty 
years uneasy armistice. Too long have we derided or 
despised the very qualities which are the secret of 
survival in war and in peace. That, far more than 
our failure to recognize the material menace and to 
rearm in time, has been our real This 
lack of courageous leadership had led to recognition 
of the need for a moral and spiritual revival long 
before the fall of France. 
for our war effort has been urged repeatedly since, 
books as Mumford’s ‘‘Faith for 
“St. George or the Dragon” 


weakness. 


The need for a moral basis 


in such stiiking 
Living” and Lord Elton’s 
and in a remarkable series of speeches of British and 
American leaders during the spring and summer of 
this year. 

In the past two decades, man’s scientific advance 
has dangerously outstripped his moral and ethical 
progress. To bridge the gap is the opportunity of 
seience and religion. 
two which marked some of the 
has long since been replaced by the conviction that 
both have a part to play if man is to regain control 
over his environment and wield aright the immense 
powers with which he has been endowed. The con- 
ditions for a new understanding and a new partner- 
ship between science and religion are already being 
explored and the very hopes being entertained as 
to the new world order to be established after the 
War only make that understanding and partnership 


The antagonism between the 


scientific advance 


more evident. 

Whatever the divergence of views as to where the 
moral basis of our society is to be found, there is 
no dissent from the necessity of finding such a basis. 


Moreover, both science and religion have learnt that 
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it is in a democratic order of society that they can find 
their essential freedom and that their own advance 
is bound up with the defence of democracy and its 
adaptation to meet the problems of to-day. Men have 
come, too, to recognize that they need some living 
torch to rekindle the flames of devotion, of sacrifice 
and service, an abiding vision of eternal truths 
established by human experience, by which to set 
their course, and some fellowship whereby they can 
strengthen themselves, face the difficulties and dis- 
appointments, the dangers and tragedies which beset 
their path. 

To that recognition the interest aroused by the 
great meeting at the Albert Hall on September 26, 
or indeed in the Malvern Conference on which it 
follows, as well as in the religion and life campaign, 
bears witness. There could be no more fitting time 
for the Church to declare the principles which should 
govern the ordering of society, and what the leaders 
of the Church may say as to the Christian basis of 
social reconstruction will be the more readily listened 
that the creation of the British Council of 
Churches has demonstrated that 
differences will no longer block co-operation in social 
work. It is widely that the Church 
should lay down principles for the conduct of indi- 
viduals. As the Archbishop of Canterbury pointed 
out in his address, it is no longer tenable that such 
principles should not be applied to the groupings in 
which the lives of individuals are conducted. The 
Church has not only a right but also a duty to declare 
the principles of true social life. ‘“‘What has lately 
though by no means always in the 
is the right of the Church 


to now 
denominational 


recognized 


been questioned 
history of Christendom 
also to lay down principles for the conduct of great 
of people—trade unions, employers’ 
federations, national States, and the like 
exert its influence not only upon the way in which 
men and women behave in society, but upon the 
But that division between 


corporations 
and to 


structure of society itself. 
the individual and the social groupings in which our 
lives are conducted is quite untenable. Our lives are 
social through and through. It is possible, no doubt, 
to lay excessive emphasis upon the social as against 
the individual, as also upon the individual as against 
the social aspects of life ; but the two are intimately 
bound together, and whatever touches human life, 
touches both. And so our first duty is always 
to proclaim the fundamental Gospel itself, and to call 
men to heed that, and then to draw out the judgments 
that are implicit in it upon the order of society we 
know, and indicate the direction at least in which it 
seems that our forward move must be conducted.” 
That much has been recognized by our opponents. 
It is one of the fundamental reasons for the persecu- 
tion of the Church both in Germany and in the 
occupied territories, and for the attempt to suppress 
freedom of worship and of preaching. There, no less 
than in Great Britain, men recognize almost instinc- 
tively that there are practices in their order of society 
which are inconsistent with what they have learnt of 
Christianity, which are contrary to the best that they 
know, and men have shunned the truth because their 
works have been evil. The Archbishop of Canterbury 
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directed attention to two points in the ordering of 
our own society in respect of which the judgment of 
the Church must inevitably be uttered in con. 
demnation, and they are worth examination as 
indicating the limitations and difficulties which beset 
the attempt at a Christian ordering of society. 

The first of them is the broken fellowship of ovr 
what Disraeli in “Sybil” described as *‘t}:e 
two nations”. Resting upon the materialism of our 
habitual outlook, it leads to a gross disparity of 
wealth and poverty which must at all 
remedied. ‘‘So soon as we all desire that every mun 


society 


costs e 


should have enough before each of us should himself 
have any superfluity, of course everyone would have 
enough. If we cared more for justice than for comfort 
and for luxury, economic distribution would be well 
on the way to itself. There would still he 
problems to be worked out: we should 

skill of the economists and of administrators ;— but 
they would find no insuperable difficulties.” Such 
broken fellowship leads also to a lack of leisure which 
in an age of mechanized industry involves lack of 
opportunity for a fully human life. To provide for 
all adequate leisure, with the means to utilize and 
enjoy it, must be one of our primary aims. 


solve 
need the 


The second point stressed by the Archbishop of 
Canterbury is another expression of this principle. 
The predominant motive guiding not only the ente1 
prise but also the whole ordering of industry has been 
what is commonly called the profit motive. This is 
not simply evil: it can have its own place ; but that 
is not the first place, where it may lead to an ordering 
of economic life which is in fact damaging to the 
general interest. The report of the Barlow Commis- 
sion on the distribution of the industrial population 
could well be cited as evidence of the justice of this 
contention, and it is noteworthy that the recently 
published report of the Uthwatt Committee lays 
down principles in regard to the ownership of land 
which clearly embody the Christian conception of 
stewardship rather than exclusive use. They aim at 
a combination of the advantages of public ownership 
and ultimate control with private initiative, and we 
should see that they are not whittled away by con- 
cession to vested interests. 

The Archbishop of Canterbury then suggested tliat 
we should seek to organize life so that self-interest 
may prompt the actions which are of the greatest 
social service, and after a passage referring to mone) 
and credit in which a rather incautious reference to 
the banking system has led to some misunderstanding 
and given his opponents a handle for attack, he 
developed the major argument that it is for the 
Church to summon men to a dedication and a fellow- 
ship in which social life and worship are linked and 
men catch the vision and receive the power to renew 
and rebuild the whole of life. Whatever may be said 
of Dr. Temple’s excursion into the realms of high 
finance his speech will be welcomed by the vast 
majority of the nation as evidence that the Churcl: Is 
conscious of its great responsibilities, and that it is 
prepared to speak plainly and is not afraid to condemn 
social evils, which should not be tolerated by those 
who have a living faith in the Fatherhood of God. 
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In regard to Dr. Temple’s first point, the evil of 


ide disparities of wealth and poverty is generally 
ognized. The removal of such disparities is implicit 
the sixth point of the Atlantic Charter and in the 
ird freedom of President Roosevelt. What should 
noted, however, as Dr. E. Barker emphasizes in a 
cnificant passage in his “Reflections on Govern- 
nt’, which analyses Disraeli’s conception of the 
vo nations, is that no community is really arranged 
a number of distinct and distinguishable classes. 
«ial facts do not warrant the belief that there is 
y unbridgeable gulf between the different social 
ements present in the modern State. 
Here then science and the Church are proclaiming 
e same truth, and one which as Dr. Barker shows is 
Without it the 
There will be 


al to the existence of democracy. 
esuppositions of democracy vanish. 
single society ; no common terms of debate ; the 
fferences of opinion and policy will be too acute 
| too deep to be bridged. While lifting up her 
ice against social evils therefore the Church must 
phasize her call to a fellowship of service which 
| give a vision and a sense of values transcending 
the numerous divisions and subdivisions which 
ke up society. . The driving force of religious 
iviction and the passion for righteousness must 
nforce the execution of our planning as well as 
ide and inspire its framing. 
For that reason alone we might welcome this fresh 
nonstration that the leaders of the Church are not 
wwerned solely with ecclesiastical matters but also 
th establishing the social conditions which pro- 
ite right relations both between man and his Maker 


d between man and his fellows. If they address 


hemselves to that task with intelligence and know- 


lge as well as devotion, the Church may do much 
assist the cultivation of that temper of accom- 
lation, good sense and persuasion which, as Dr. 
rker emphasizes, are essential if democracy is to 


rk. The ultimate issue which confronts us trans- 


ends any difference between classes, between parties 


parts or sections of the community. It is a war 


etween two mental worlds, between two different 


irits and tempers of mind—between that of accom- 
dilation and that of intransigence. 


Che Church and science clearly stand on the same 


ide in that struggle ; both have learnt to be patient 
and tolerant of differences, to accept them as the 


cessary ingredients of unity, and to seek to achieve 
by the method of voluntary adjustment. Where 
ience will supply the untiring dispassionate search 
r truth, the Church can supply the dynamic passion 
r righteousness which will see that justice is done. 
gether they should assuredly prevent that débacle 
cowardice and stupidity on the part of political 
iders which was so largely responsible for the 
saster of the present War. Prof. Gilbert Murray’s 
mments on public opinion in his article, ““The 
evitable League’’, in the current number of Agenda 


hould not pass unnoticed in this connexion. 


But there is yet another reason why the emergence 
the Church as a social force should be welcomed. 
is an indication of a revival of the adventurous 
irit 


which is characteristic of the great ages, as 
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Whitehead reminds us. What is required to-day is 
not merely moral courage and conviction and the 
vision of a new order, or even a quickened sense of 
spiritual values. It is also that spirit of adventure 
which has been ever characteristic of the advance of 
science itself. Society cannot move forward unless 
men are willing to try new ways and to explore new 
ideas, with all that that implies in breaking with the 
ways of life or habits of thought of the past. The 
great days in the record of the Church itself have 
always been those in which she rose to the challenge 
of one great opportunity and staked her life on some 
brave new venture. 

No new social order will be built 
willing to run risks in the building of it and it is all- 
important therefore to carry with us into the task 
It should not be 
losses rather than 


unless we are 





those who are ready to risk losses. 
forgotten that risk 
the greediness of individuals for profits has been the 


readiness to 


mainspring of a free and competitive economy, and 
that factor must find its due place and expression in 
our new order though it need not be the first place. 
What is imperative is that the Church and society 
must be mindful of their duties as well as of their rights. 

That was the central theme of Sir Stafford Cripps’s 
address on “The Challenge of Christianity’. While 
it is not the function of the Church as an organized 
body to enter the lists of the political parties, to do 
which would confuse the issues and jeopardize the 
power of religion, it is for the Church to provide the 
moral force and the driving power for social and 
economic development. Christian principles, he 
urged, should be made so to permeate public opinion 
that no Government can act against them, and those 
principles must be related to the social and economic 
problems of the moment. 

The interpretation of the Christian ethic in relation 
to the present facts of life for which Sir Stafford 
Cripps calls demands not merely courage and firm- 
ness of purpose, but also lucid thinking, and the 
strength of the leadership of the Church will depend 
upon the measure in which these qualities are forth- 
coming. Moreover, like Gilbert Murray, he reminds 
us pertinently that leadership does not consist in 
seeking to interpret and then to follow the wishes of 
the majority, but rather in the attempt to lead and 
direct popular thought along the channels of wise 
action. Never more thoroughly than in our recent 
history was there demonstrated the truth of Sir 
Walter Scott’s dictum that without courage there 
can be no other virtue, and this is true also of the 
Church. The fear that the bold teaching of Christian 
principles and their application to our present society 
will create a demand for far-reaching social and 
economic changes which may undermine the finance 
and organization of the Church itself must be cast 
aside. 

Rejection of the Nazi materialistic conception of 
society and insistence upon the dignity of human 
life and the right of all persons, whatever their class, 
creed or colour, to contribute to the development of 
our common civilization, which follows from the basic 
Christian doctrine of the brotherhood of all peoples, 
will, however, make demands on us all, not merely on 
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our leaders. The call for self-sacrifice may well be 
greater and will certainly be no less when the War 
ends than it is to-day. The establishment of social 
justice calls for endeavour at least as strenuous and 
whole-hearted as that now demanded to win the 
War, and it is only in a democratic way of life that 
the Christian conception of brotherhood can find full 
expression in our national life. 

The precise form of our democracy may be a 
matter for experts rather than for individual Chris- 
tians as such to determine and there can be only 
confusion if the Church through its leaders or through 
individuals attempts to pronounce on_ technical 
details. The difficulty in drawing the line is of course 
one of the major problems in such a movement as 
that which was launched by the Albert Hall meeting, 
but beyond the broad principles which should be 
included in a democratic society the Church has a 
right to indicate immediate and practical objectives 
in the field of social and economic justice. Moreover, 
it is its duty to test the proposals which may be 
advanced by others and to examine how far they 
serve the principles declared and are in harmony with 
the spirit and ideals for which the Church stands. 

These practical objectives should, as Sir Stafford 
Cripps pointed out, at least include the five simple 
desires desiderated by President Roosevelt in his 
speech to Congress last year when he enumerated the 
four freedoms. Equality of opportunity for youth 
and others; jobs for those who work ; security for 
those who need it; the ending of privilege for the 
few and the preservation of civil liberties for all 
these are based upon elementary principles of 
Christian justice but their attainment makes personal 
demands on all. Great changes in the planning and 
organization of production may be involved in the 
provision of jobs for all. The ending of privilege 
requires the surrender of our own privileges with the 
rest, not excluding that of endowment and establish- 
ment for the Church. Equality of opportunity for 
youth means that our children must share a common 
system of education with those of all others, and if 
security is to be given to all who need it, the sacrifice 
of many non-essentials by us may be required to 
provide with certainty the essentials that others 
require. 

In this task the place of education is fundamental. 
The mistakes in making the peace after the War of 
1914-18 may be repeated unless men and women are 
educated as to the sacrifice and effort that will be 
required of them and not merely of others even to 
establish the four freedoms and serve such simple 
basic needs. Moreover, men and women will not fully 
answer that call to self-sacrifice and service unless 
they understand with their minds something of what 
is demanded of them. The new vision must be seen 
in the schools and the new values learnt there as well 
as proclaimed by the Church if we are to see a new 
and nobler order of society in which our democratic 
institutions are renewed and revived by the ideals 
and ethics of Christianity. 

There is therefore every reason to welcome this 
demonstration that the Church recognizes the chal- 
lenge of the age and is accepting the responsibilities 
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which are hers in this task of reconstructing society 
There can be no misunderstanding of the difficulty « 
the task of convincing the world that no private o 
selfish interest should be allowed to thwart the ful 
application of the principles in which we believ: 
Courage and example as well as precept and steady, 
untiring pressure will be required for success in thi; 
warfare also; and there are the further difficultics 
inherent in the appeal to moral and spiritual valu 
where terms are ill-defined and easily misunderstoo 
The task is, however, one for action as well as { 
lucid thinking. It is the old problem which scienti 
workers have reason to know too well of the relatiny 
of knowledge to action. Even the calm, serious spirit 
of science with its tireless quest for truth, while it « 
give men the knowledge they require to build a new 
world, cannot supply either the wisdom or the driviig 
force to ensure that that knowledge is used arighi 
We need the inspiration which comes from a quickened 
sense of the enduring human and spiritual values i: 
man’s great heritage now imperilled by the paganis 
and barbarism which has broken out in Europe ai 
in Asia alike. Neither the Archbishops nor Sir Staffor 
Cripps would claim that all those values are derive 
from Christianity alone, though they might well claii 
that in Christianity we have learnt to give them : 
fuller and less academic meaning. At least we may 
hope that the campaign thus launched may give m: 
and women a new sense of the enduring values of life 
out of which may spring a firmness of purpose, a 
vision and judgment which will inspire alike thie 
wisdom needed to guide our use of knowledge and 
resources and the courage and self-sacrifice required 
to fulfil all our hopes of a new order of the world, 
which will not merely be recompense for the present 
sufferings but also be worthy of the best in our mora! 


and spiritual heritage. 


POLITICS AS A PROFESSION 


Return to Reason! 

An Essay in Political Diagnosis. By Geoffrey Bourne. 
(Hutchinson’s Booklover’s Library.) Pp. 64. (Lon 
don: New York and Melbourne : Hutchinson and Co. 
(Publishers), Ltd., 1942.) 2s. 6d. net. 


HETHER we like it or not a new order is 
coming. By this I do not mean the curious 
political philosophy paraded under that name but 
the changes brought about by the strong acid solvent 
of a great war. The Napoleonic wars spread through- 
out Europe the principles of the French Revolution : 
Alexander left Greek culture behind in India. The 
very violence of this present conflict will eat away 
the dry rot of many an old privilege and outworn 
allegiance. Mankind learns quicker to-day; the 
higher intelligence quotient of the average man 
gives a better spring-board for the start off. While 
admittedly the human animal would seem slow at 
its lessons it is not altogether a dullard, and war, as 
I have said, acts as a powerful tonic. 

Among the many aspects of human life awaiting 
overhaul, an important one is the system of govern- 
ment. Problems of this nature resolve themselves 
fundamentally into the relations between pub! 
interest and private right ; they are concerned les- 
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with the individual as such than with his place as a 

social unit. And the old order changeth ; frictions 
it were at the best tolerable before have taken on 
fresh keenness, a new and sharper edge, from the 
» in mere bulk of population, the swarming multi- 
le pressing outward with a swelling intensity to a 
ce in the sun. There are, of course, other angles 
the situation but it. is the swift rise in numbers 
me that adds a strident urgency. 
\greement has been very generally come to on 
mocracy as the most satisfactory system. Plato 


d something about it when the great centres of 


ilization were a few Greek villages. Recent 

sught, such as Ernest Barker’s notable contribution, 

‘s but give the same principles a greater detail. 

t a democratic government, while it does mean 

jority rule, while it does concede certain formule 

social contact, has to obtain specific form, has to 

|. deputed into administrative, legislative and judicial 
pression. The mob in Athens might frequently 
oy debate, the mob in England can only go to the 
stings on a rare occasion. 

Here in Great Britain circumstances, historical and 

graphical, have led to the development of a 
p litical structure, offering in the past: a satisfactory 
a! yptation to the needs of our social life. The two- 
ty system which is an accepted part has been 
nd reasonable in theory and convenient in prac- 

it has allowed for much that is flexible and 
plestie in detail upon a framework that is rigid and 
detined. 

jut the anachronisms, the inequalities, the stupid- 
ities, the creaking of the joints so audible at every 
step that were well enough for England in Tudor, 
in Hanoverian or even in Victorian days, are no 
longer admissible to-day. The man in the street, 
the common man, you and I, everyone of us, wants 
and wants here and now, the same competence and 
eflicieney in government that we see in every depart- 
ment store or railway company. The difficulty is 
how to do it, how to improve upon existing arrange- 
ents, not abruptly or violently but sanely and 
soberly, commensurate with the reasonable needs of 
forty million people. 

this is the problem which has been taken up by 
Dr. Geoffrey Bourne in “Return to Reason’. The 
author is a medical man ; he specializes in cardiology 
and is on the staff of one of the great teaching 
hospitals in London. In his own line he holds a 
distinguished position, one of an eminence shared 
iv very few in England. He is thus able to bring to 
a subject, admittedly foreign to his own but one of 
serious import to everyone, a trained and disciplined 
intelligence. More than that, an attitude of mind 
accustomed to weigh and consider the interplay of 
circumstance and to seek at all times a balanced 
and considered judgment. 

‘Return to Reason” is a remarkable book. It 
‘fers an ordered study of the political situation in 
England to-day and submits a thesis of modifications 
practicable at an early moment and reasonable in 
design and detail. It is radical but not revolutionary. 
The writer allows his brush a bold sweep ; he would 
certainly agree that people get the Government they 
deserve, for it is on this basis that he builds up his 
irgument. He does not seek to apportion petty 


ime but explains how the choice of the ordinary 
nian deriving rather from the heart than the head 
must have certain logical results. 
Chis breadth of approach to a very large subject 
essarily restricts the attack in depth but it is 
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obvious that this has been so intended. He has 
deliberately sought to reach the notice and hold the 
attention of everyone capable of consecutive thought 
above matriculation standard, a width of appeal 
demanded by the importance of his subject and its 
very general concern. The book is free from the 
polemics of the tub-thumper and from meretricious 
argument slurring over faulty premisses. It is, in 
short, an attempt to approach politics from the 
point of view of the adult man who asks nothing more 
than the Government he would give himself. It is 
on some such basis, not necessarily of detail but of 
the underlying attitude of ‘““Return to Reason”’, that 
we can and should take up the responsibilities of a 
better arrangement of our social life. 

Dr. Bourne believes in democracy but qualifies his 
belief by reminding us that “democracy is not an 
easy form of government”. He points out that the 
serious use of the function of intelligence on the part 
of the governed is essential if participation in the 
actualities of government is to be a reality and not 
an agreeable fiction. The author, therefore, to 
develop his subject logically, devotes his earlier 
chapters to explaining how easily man is swayed by 
his emotions, how powerful they are, how difficult 
it is for anyone to remain detached, cool and sane in 
a welter of conflicting ideologies and breathing con- 
stantly an atmosphere tainted with thalamic urges. 
It is so much easier at the end of a heavy day to 
swallow wholesale the glib propaganda of the elec- 
tioneering agent. It is so much easier to be Con- 
servative with a capital C than to bother thinking 
out seriously national concerns. Dr. Bourne takes 
pains to indicate, in the structure of the human mind, 
the strength, the vehemence, the overwhelming 
intensity of the mass of crude emotions that rule the 
ordinary man. But he submits that, be that as it 
may, man has shown the capacity of sustained 
thought, the inclination to recognize his primitive 
side as irrational and impulsive and the desire to 
subordinate it to the control of his intelligence. 

Guidance on these lines may be found in the 
analogy of the professions. In them, all of them, the 
dominant note in their educational scheme is the 
development of an attitude of mind giving a true 
value to reason, to literal fact and to logical argument. 
That so many men can and do live lives consistently 
governed by such a code, that they can find them- 
selves rising above the bonds of time and circum- 
stance, of personal welfare, of national differences, 
into an atmosphere where all can meet in easy 
fellowship on a plane of a consuming unity of interest 
over-riding all other considerations whatever as in 
the scientific world, holds out the promise of what 
man will yet become. 

Dr. Bourne goes still a further step; he not only 
accepts democracy, he also thinks the British system a 
workable one. He is, in short, intent on being 
practical, he would make bricks with the straw we 
have. He points out the flaws in the system as it 
is at present practised. These we all know. Influenced 
and rightly so by on one hand the pressing need 
for serious, sober, scientific consideration of many 
social difficulties, and on the other hand by the 
system of training that has proved such a stimulus 
to the practice of medicine, he submits that the 
practice of politics would be materially improved by 
being turned into a profession. By this he by no 
means refers to the professional politician of to-day 
who is only the equivalent of the quack in medicine, 
but suggests that a similar standard of educational 
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attainments in the many branches of knowledge 
advantageous in politics could be arranged and that 
it would be likely to produce the type of man who 


would on one hand represent adequately the 


electorate and on the other hand be capable of 
debating or discussing the manifold complexities of 


government. A professional standard, certain 
recognized qualifications, are rightly expected from 
a teacher, a dentist, a barrister or an accountant ; 
the principle has been particularly successful in these 
instances, in the sense that it has brought proper 
service where it was needed, that it has been to the 
public interest, and that it has tended to heighten 
in the members of these professions both the moral 
sense of honourable duty and the scientific search 
for truth. 

Dr. Bourne would like to see the practice of 
politics subjected to the same educative influences, 
the same increasingly exact standards that have 
raised and dignified the other professions in England. 
The central idea is sound, there are many obvious 
points in its favour, and the arguments with which 
he buttresses his case are carefully set out, logical in 
arrangement and appealing in conclusion. 

“Return to Reason” is a competent and careful 
contribution to current political thought. It indicates 
a step in electoral procedure, advantageous in every 
way to the interest of the intelligent voter. Some 
such change is clearly imminent ; a solution on these 
lines would at any rate give more flesh and bone to a 
system involving the apparent inconsistency of ruling 
hy the ruled. 

JOSEPH GEOGHEGAN. 


THE STUDY OF DECAPOD LARVA 


Larve of Decapod Crustacea 

By Dr. Robert Gurney. Pp. viii+306. (Ray Society 
Volume, No. 129, for the year 1941.) (London: 
Bernard Quaritch, Ltd., 1942.) 25s. 


I ITTLE more than a century ago Vaughan 
4 Thompson showed that a decapod crustacean 
leaves the egg in a form very different from its 
parent—a discovery received with incredulity by 
many well-known zoologists. The fact once accepted, 
developmental studies have steadily progressed. 
Claus stands out in his comparative work and, later, 
G. O. Sars laid the foundation of accurate knowledge 
of larval stages. In those days there were no facilities 
for rearing larve and the stages were picked out of 
the plankton and the life-histories pieced together 
from live or, more often, preserved material. Expedi- 
tions, from the*Challenger’’ onwards, brought back 
unknown larve, often from deep water, and these 
were frequently described as distinct genera. The 
collections, necessarily always preserved, contained 
many imperfect specimens. 

With modern research and marine laboratories a 
very different state of affairs offers itself, and the 
specialist can collect his own material alive and keep 
it alive over periods of moulting ; or hatch the larva 
from the egg. Gurney’s work is of this kind. He 
has described larve from all over the world, giving 
special attention to the British species at Plymouth 
and to those from the Red Sea and Bermuda. This 
intensive work on the live animals has resulted in a 
large addition to our knowledge. In 1924 he pub- 
lished in the ““Terra Nova” Reports a general account 
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of the decapod larve, for the first time bringing al! 
together and summarizing the subject. This was 
followed by the valuable series of monographs in the 
‘“Discovery”’ Reports, and many papers were pub- 
lished in various journals. With such experienc: 
based on so much field work this book should be 
and is, full of new ideas. A glance at the systemati: 
portion shows how much we have progressed sinc: 
1924. 

Of importance is the placing of the Euphausiace: 
definitely in the Decapoda. It has gradually com 
to be accepted that the two groups are nearly related 
the resemblance between the Euphausiacea and th 
Penzidea being remarkably close, both retainin 
many characters regarded as primitive. In di 
cussing the larval stages the view is held, and wit 
good reason, that stages 1 to 3 of the normal Caridea 
development represent the three protozoeal stages «| 
Penzidea and the three Calyptopis stages of t! 
Euphausiacea. Also that the stage passed throug 
in the egg and sometimes surviving into free life i 
the form of the embryonic cuticle represents t! 
nauplius and not the protozoea. 

It is emphasized that the fundamental fact which 
determines the organization of the larva is thie 
division of the stages according to their method of 
swimming. In the nauplius the main organ of loc 
motion is the antenna as in the primitive Branchiopoi, 
and in the protozoea of the Euphausiacea and tl! 
Penzidea it still has that functional importance. In 
the decapod larva later than the nauplius and pr 
tozoea, thoracic locomotion replaces it; in thie 
moult to post-larva, abdominal propulsion takes its 
place. Thus decapod development is regarded as 
made up of four phases of phylogenetic significance: 
nauplius and protozoea with antennal, zoea with 
thoracic, and post-larval with abdominal propulsion. 

New light is thrown on the much-discussed question 
of giant larve. Gurney’s recent work on Procletes 
has proved that it is the larva of Heterocarpus. If 
this, the largest decapod known, can be accounted 
for, it is probable that most of the other out-size 
larve will turn out to be ordinary larval stages of 
known or unknown genera. Nevertheless, it is 
shown that many larve, especially those from deep 
water, may continue to moult, as larve, mucli 
beyond the time of normal metamorphosis, and in 
the sense that they failed to metamorphose at the 
proper moment, but have continued to moult, may 
be regarded as abnormal. 

Whenever and wherever detailed work is done on 
decapod larve, it is found that there are many more 
species than there are adults to fit them. This means 
that there are many undiscovered adults. Lurking 
in habitats difficult of access, there must be many 
unknown forms. It is often by means of the larve 
that new adults are discovered, which proves that 
there is some importance in larval characters as a 
help in making natural classifications. There is no 
undue optimism in the present work as to the value 
of the larva in systematics, according to our know- 
ledge up to date, although it is shown that in some 
groups the larve point to drastic changes. This is 
specially the case in the Oxystomata, which cries 
aloud for revision. The conclusion is reached that 
“the evidence from development so far accumulated 
has not produced any very serious contribution to 
the systematics of the group’’. In spite of this state- 
ment, the systematic portion of the book shows that 
we can usually place a larva more or less accurate'y 
in its proper position, although there are still many 
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mysterious forms. The answer to it is that we do not 
vet know enough and that we must go on working, 
and we look forward to the time when all systematic 
work will include both larva and adult, and a truly 
natural classification will result. 
Apart from the number of biological problems 
ich arise from the study of decapod larve and 
eir systematic interest, they are of much importance 
«conomically. For the fisheries investigator a detailed 
iowledge of the life-histories of all those of food 
ilue is essential ; for the oceanographer the study 
currents is materially helped by their accurate 
termination. The book bristles with problems. It 
indispensable to all specialists on the subject, to 
the generai zoologist and to the student. 
The illustrations, in pure outline, are exactly suit- 
ble to the subject. With the exception of one or 
two, they are all original and have not been published 
efore. The form of the volume is in every way as 
od as usual, and the Ray Society is to be con- 
itulated on the production of such a volume in 
these difficult times. The companion volume by 
(curney, “A Bibliography of Decapod Larve”’, was 
published by the Ray Society in 1939. 


THE HUMANITIES OF 
CHEMISTRY 


Collateral Readings in Inorganic Chemistry 

Second Series. Edited by L. A. Goldblatt. Pp. 
viit+198. (New York and London: D. Appleton- 
Century Co., Inc., 1942.) n.p. 


¥ a rapidly changing world the whole system of 
education must come under review and the 
teaching of science cannot escape. The ideal surely 
is a cultural background as full as possible and a 
training which produces a graduate able to think 
hoth critically and constructively, with a wide know- 
ledge of his subject. A student who has devoted his 
energies mainly to the memorizing of facts, largely 
for the purpose of passing examinations, and is in 
truth little more than an encyclopedia bound in skin 
with all the inaccuracies of such treatises, is likely to 
disappoint both himself and his employers when he 
es out into the world. 
The problem is how to teach the mass of facts 
which constitute a science and at the same time 
ww the student that the subject is real and human, 
even exciting when viewed from a little distance, far 
ough to forget the menace of an examination. 
Fifty years ago, when there was less to master, there 
was much more time for original reading. Most of 
then read all we could lay our hands on, both the 
irrent journals and the classic papers of the past. 
hey were longer but far more colourful, especially 
hen polemic. We read about subjects remote from 
r own particular researches, and the chemical 
world was made real to us, a pleasure not a task. 
This is admittedly impossible to-day, the literature 
so large; moreover, the need for condensation 
inakes most papers unreadable except by experts in 
e particular field. How is the student to gain an 


idea of the broader implications and humanities of 
s subject ? 
One answer is provided by the ‘Collateral Read- 
zs” edited by Mr. Goldblatt. He has reprinted and 
colleeted under one cover some thirty-six articles in 
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inorganic chemistry by many of the leaders in the 
United States each of which is essentially stimulating. 
even exciting, and can be classed as leisure reading 
and not work. The first article is Bogert’s *“From the 
Cradle to the Grave’’, one of the best expositions of 
what applied chemistry is doing and can do ever 
written ; the others cover specific industrial subjects 
such as bromine or magnesium from the sea, argon, 
radium, phosphorus, sulphur ; more theoretical sub- 
jects such as atomic weights, the periodic system, 
electrolytes, the polar molecule concept ; or general 
questions like text-books and abstracts. The whole 
volume has a definite commercial flavour, for 
American chemists expect to enter industry and 
make their contribution to the world’s progress in 
industrial research laboratories. They are unaware 
that this is still regarded in England as not quite 
the thing. 

Taken as a whole, the articles are well selected and 
make first-class reading: there can be few chemists 
in Great Britain who would not gain from reading 
them. Any student who really intends his chemical 
studies to be serious would be bound to benefit from 
them and should find them far more exciting than 
any crime novel, of which there are so surprisingly 
many on both sides of the Atlantic. 

E. F. ARMSTRONG. 


A NEW SOCIAL SURVEY 


Nutrition and Size of Family 

Report on a New Housing Estate, 1939. Prepared 
for the Birmingham Social Survey Committee by 
M. 8S. Soutar, Dr. E. H. Wilkins and Dr. P. Sargant 
Florence. Pp. 50. (London: George Allen and 
Unwin, Ltd., 1942.) 2s. 6d. net. 


HE social, economic and environmental changes 

produced by the War have not so far invalidated 
the major findings of pre-war social surveys. The 
social statistics made available by the investigations 
at York, Bristol, Merseyside, Tyneside and other 
inquiries will be of value to those concerned with 
reconstruction. To the existing corpus of knowledge 
we now have to add an excellent little report prepared 
by the Birmingham Social Survey Committee. This 
report breaks new ground. Not only did the Survey 
set out to ascertain the extent of poverty in families 
of different sizes (only families with children were 
studied), but also it attempted to find out the ade- 
quacy of income as measured by the amount of house- 
keeping money in the hands of the housewife. The 
adoption of this realistic approach showed a startling 
increase of poverty with increasing family size. Thus 
the proportion in each group below sufficiency were : 
with one child 13 per cent, with two children 45 per 
cent, with three 65 per cent, with four 85 per cent, 
with five 96 per cent and with six or more 96 per cent. 
This method revealed that actual poverty is much 
greater than is disclosed by the type of measurement 
hitherto adopted in social survey work. 

This study, which relates to a new housing estate 
outside Birmingham, was carried out in mid-1939—a 
period of relative prosperity. In addition to its many 
interesting findings, the Survey shows that bread 
consumption rose after rehousing. Town planners 
should note that, as an independent social reform, 
rehousing has its limitations. 
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POTATO VIRUS DISEASES 
By F. C. BAWDEN 


Rothamsted Experimental Station 


“HE degeneration of the potato seems to have 
been unknown in Europe before about 1770, 
but after that it rapidly assumed such proportions 
that by 1780 farmers in some districts had to abandon 
potato growing, and prizes were offered to those who 
could find the cause and devise a cure for this serious 
affliction of so important a crop. For 150 years there 
was continual speculation and controversy about the 
cause of this degeneration. Some shrewd observers 
drew deductions that recent work has fully confirmed, 
but in the absence of any direct experimental evidence 
the most widely held view was that potatoes degener- 
ate because they are weakened by continual propaga- 
tion by ‘unnatural’ asexual methods. Only within the 
last twenty years has it become clear that degenera- 
tion is a result of plants becoming infected with one 
or more viruses, which are handed on to the progeny 
through tubers, but rarely, if ever, through the true 
If one can judge from the size of the audience 
at a discussion on this subject, arranged jointly by 
the Association of Applied Biologists and the British 
Mycological Society*, on October 9, this advance in 
our knowledge has certainly not lessened interest in 
the problem. , 

Many early writers noticed that potatoes degener- 
ated more rapidly in some districts than in others, 
and a few suggested that there was some correlation 
between degeneration and infestation with aphids. 
Long before virus diseases were recognized, some 
growers in the south and east of Great Britain 
regularly obtained new supplies of seed from the 
north and west, and in this way avoided serious 
With the discovery that the most destruc- 
tive virus diseases are transmitted by aphids, and 
that the weather in the north and west usually 
inhibits the multiplication and movement of aphids, 
this method of control has been increased enormously. 
Steps have also been taken to improve on the natural 
advantages of these districts. The crops are examined 
periodically and diseased plants removed ; they are 
also inspected and awarded certificates of health 
stating that they contain less than a small percentage 
of infected plants. Mr. G. Samuel stated that at the 
present time something more than 300,000 tons of 
such certified seed is imported into England from 
Scotland and Ireland each year. Within two or three 
years this has become valueless for seed purposes, 
and he described this wastage as our most important 
plant pathological problem. 

Some twenty viruses that affect the potato have 
now been described, but in Great Britain most of 
the losses are caused by three: leaf roll, potato Y 
and potato X. These differ strikingly from one an- 
other in their behaviour, and Mr. F.C. Bawden showed 
that conditions favouring the spread of one might 
not favour the spread of another. Even with viruses 
transmitted by aphids this is true, for the relation- 
ships between different viruses and their vectors differ. 
For example, aphids become infective with leaf roll 
only slowly ; a day or so must elapse after they have 
fed on a diseased plant before they can infect a 
healthy one, but once they have become infective 
they go on being so for the remainder of their lives. 
Mrs. M. A. Watson has shown that the position with 
potato virus Y is very different. Aphids can transmit 


seeds. 


losses. 


* It is hoped that the proceedings will be published in full in the 
February number of the Annals of Applied Biology. 
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this virus immediately after feeding on a diseased 
plant, and, oddly enough, they transmit more readily 
if they are first starved and then fed for only a few 
minutes on a diseased plant. Such aphids also remair 
infective for only short periods, sometimes minutes 
and never more than hours. These differences offer 
an interpretation of the fact that, with crops in which; 
both viruses are present, one may spread considerab]) 
while the other does not. For the slow-moving, wing 
less aphids would seem ideally suitable for spreadin; 
leaf-roll, whereas the winged migrants are much mor: 
likely to fulfil the requirements for transmission 0} 
potato virus Y. 

Seotch and Irish stocks owe their superiority 
their relative freedom from these two aphid-trans 
mitted viruses, for even the best of these stocks are 
often infected with virus X. In many varieties tl 
produces a mild mottling of the leaves, insufficient 
to be noticed readily, especially if all the plants are 
uniformly affected. In spite of the slight leaf symp- 
toms, various workers have found that such infections 
can reduce the yield by 20 per cent; this is small 
compared with the 50-90 per cent reduction found 
for different varieties with leaf-roll and severe mosaic, 
but is nevertheless considerable. There is, therefore, 
still room for improvement in our certified stocks 
The method being tried is to test individual plants 
of established varieties until some are found free from 
this virus and then multiply these as nuclear stocks 
to replace those now grown. Some of the difficulties 
of this method were described by Dr. Kenneth \. 
Smith. With many of our commercial varieties it 
has so far proved impossible to find a single plant 
uninfected. But even when this first difficulty is 
overcome, the problem is by no means simple. We 
know no insect vectors for this virus, and we are 
still largely ignorant of what precautions to take to 
keep such plants healthy. Workers in Ireland find 
that healthy plants can become infected if their 
leaves rub against infected plants, but there is some 
doubt if this method of spread could account for all 
infections. Virus X is found in crops other than 
potatoes, both under glass and in the field, and 
healthy potatoes in insect-proofed glasshouses are not 
always safe against it. It is obvious that the multi- 
plication of stocks free from this virus is important ; 
but before it can be embarked upon on a large scale 
further research is needed on the conditions that lead 
to infection. 

Although Scotland and Ireland produce most of 
our best potato seed, they have no monopoly. On 
the wind-swept hills of Wales, Cumberland and Devon 
and Cornwall aphids are also rare, and in these dis- 
tricts there are now flourishing associations for the 
production of certified seed. The oldest of these is 
in North Wales, where for fifteen years Dr. T. White- 
head has maintained the same stocks in a state of 
vigour. Over this period he demonstrated a close 
correlation between aphid numbers and the healt! 
of the stocks, and only in a few exceptional years 
in which aphids have multiplied excessively has there 
been any difficulty in keeping the health of stocks 
up to the standards for certification. The most 
important aphid is Myzus persice. Its normal method 
of overwintering is in the egg stage on peach trees ; 
but it can also survive in the adult form under glass 
and, in favourable conditions, in the open on cruc!- 
ferous crops, especially savoys. In North Wales, 
where there are few peach trees, Dr. I. Thomas con- 
siders that the degree of infestation of the potato 
crop is largely determined by the severity of the 
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previous winter, for only when conditions favour 
erwintering out of doors are the numbers of aphids 
urge. The importance of the method of overwintering 
also shown by Aphis rhamni, which in this region 
found in numbers only in the few localities where 
winter host Rhamnus catharticus occurs. 
In East Anglia conditions are very different. Mr. 
P. Doncaster finds that A. rhamni is the commonest 
hid on potatoes, and frequently reaches an average 
more than a hundred per leaf. Fortunately, this 
hid does not seem to transmit leaf roll. As it 
ves about less readily than Myzus persice, it is 
»bably less important as a vector, but it is likely 
it the migratory forms play a considerable part 
the transmission of potato virus Y. Overwintering 
Brassicze seems to be rare in East Anglia, but 
re there are sufficient peach trees and glasshouses 
provide ample sources for M. persice in the spring. 
attempts have yet been made to control the 
hids by treating their overwintering sources, for 
unple, by wholesale winter-washing of trees and 
nigation of glasshouses; but Mr. Doncaster re- 
rted that on the potato crop a complete kill was 
tained by fumigation with nicotine. The effects 
of the treatment, however, were only temporary, and 
‘ fumigated crop rapidly became re-infested from 
nearby sources not treated. 
\fter examining many potato crops in eastern 


, ony 


Egland, Dr. P. H. Gregory and Mr. Doncaster could 
find no simple correlation between numbers of aphids 
and amount of spread of leaf roll and potato virus Y. 
it seems likely that in these districts there are almost 


always sufficient aphids for rapid spread and that 
whether this occurs or not depends on other factors, 
probably those influencing the movement of the in- 
In many crops in 1941 there was a striking 
dilference between the behaviour of the two aphid- 
transmitted viruses. Potato virus Y spread only to 
a small extent and only early in the season, again 
suggesting a correlation between the winged migrants 
and spread of this virus. By contrast, the number 
of plants infected with leaf roll virus increased 
steadily throughout the season, and in some stocks 
with large haulms, in which movement of crawling 
aphids from plant to plant would be facilitated, the 
percentage of infected plants increased more than 
twenty times. 
lhe ability of one and the same potato virus to 
roduce different symptoms in different potato 
varieties greatly complicates diagnosis, but can also 
of value in helping to reduce losses. Paradoxically, 
it is the most susceptible varieties that suffer least. 
ome British varieties, for example, King Edward 
and Epicure, die quickly when infected with virus X. 
ifeeted plants leave no viable tubers to act as further 
sources of infection, and the stock as a whole is safe- 
guarded by the death of the individual. Similarly, 
other varieties are killed by infection with viruses 
B and C. In effect, such varieties do their own 
roguing, and Dr. G. Cockerham showed that the health 
‘commercial stocks of these varieties is much better 
than that of those which tolerate infection. This 
hypersensitivity is inherited, and by crossing between 
ferent varieties, the Scottish Society for Research 
Plant Breeding has produced Craig’s Defiance, 
ich dies when infected with any of viruses A, B, 
( and X, so that stocks of this variety remain virtu- 
ally free from all four. Unfortunately, no varieties 


sects. 


TF 


known which are hypersensitive to leaf roll and 
virus Y, but after testing some hundreds of different 
rieties Dr. Cockerham reported that he had found 
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some with a true resistance. As this is also inherited, 
it seems that the geneticist will begin to play an 
increasingly important part in combating potato 
virus diseases. However, no quick success can be 
expected by this method; also, viruses appear to 
mutate with such frequency that permanent success 
should not be expected either, as it is impossible to 
be sure for how long a new variety bred for some 
specific property will retain this in the field. 

In an attempt to increase the health of crops from 
once-grown seed, the Ministry of Agriculture has 
since the War introduced a scheme whereby crops in 
England, grown from Scotch or Irish seed and planted 
fifty yards from other potatoes, receive a seed certi- 
ficate. Mr. Samuel showed that the measure is meet- 
ing with some success, for such seed usually contains 
less than 10 per cent of severely affected plants and 
crops as well as new seed, but it does not greatly 
increase the useful life of the stock. One wonders 
whether the information we now have about potato 
virus diseases could not be still further applied. In 
normal times it may be that the import of new seed 
each year is the most economical control measure, 
but now the transport of 300,000 tons of potatoes 
is in itself a problem. In many parts of England it 
is likely that the growing of heavy crops of ware 
potatoes and the production of good seed are incom- 
patible, for maximum yield is obtained only if the 
plants have a Jong growing period and this greatly 
increases the likelihood of infection. But crops grown 
especially for seed purposes could probably be kept 
in a good state of health for several years. These 
could be grown in isolation, possibly on some of the 
reclaimed land that cannot be expected to yield large 
crops, rogued, perhaps sprayed or fumigated against 
aphids, and the tops killed early in August, after 
all the tubers are formed but before virus diseases 
have had time to spread appreciably. The contribu- 
tions at the discussion all suggested that this may be 
a practical control measure, but it urgently needs test- 
ing on a commercial scale. 


VELOCITY OF 
RADIO-FREQUENCY WAVES* 


By Dr. R. L. SMITH-ROSE 


National Physical Laboratory 


HE wireless engineer and radio physicist require 

to know the speed or velocity of electric waves in 
order, for example, to convert their measurements of 
frequency into the corresponding wave-lengths, while 
various methods of studying the propagation and 
direction of arrival of waves involve a knowledge of 
the wave velocity. 

Apart from the various classical experiments on 
the velocity of light conducted during the latter half 
of the nineteenth century, the most comprehensive 
work on this subject was carried out by Prof. 
Michelson and his co-workers, and the most impor- 
tant part of these investigations were in progress 
when Michelson died in 1931. The equipment used 
in this work is notable by reason of the fact that the 
path traversed by the light waves was enclosed in a 
steel tube one mile long and three feet in diameter, 


* Substance of the chairman’s address before the Wireless Section 
of the Institution of Electrical Engineers, delivered on Oct. 7. 
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this tube being evacuated to a pressure of a few 
millimetres of mercury. By multiple reflexions 
between mirrors set up in this tube, the light waves 
were caused to traverse a total path-length of some 
8~10 miles in a vacuum before and after reflexion 
from a thirty-two-faced rotating mirror used to 
determine the time of travel of the waves over this 
path. 

The development of radio-frequency technique has 
facilitated the measurement of the velocity of light 
on a laboratory scale by a method which has been 
used by W. C. Anderson and others. In this, the 
light waves are modulated at a radio-frequency of 
from 20 to 100 megacycles per cycle by their passage 
through a Kerr cell subjected to an alternating 
voltage at this frequency. Two portions of this 
modulated light beam are made to traverse paths 
differing in length by some 10—20 metres before being 
received on a photo-electrie cell equipment used to 
measure the resulting intensity of the light received. 

A summary of the most accurate measurements 
carried out by these two methods is given in the 
following table : 


RECENT MEASUREMENTS OF THE VELOCITY OF LIGHT 
Values refer to transmission in a vacuum 

















Velocity in | Accuracy of | Difference 
Date Observers | cm. per sec. |measurement} from 

|  *10-% e=3 x 10” 
poo - _ naa 

1931-33 Michelson, 2-99774 0-4in 10* | —7-5in 10* 

| Pease and 

| Pearson | 

1936-40 Anderson | 2-99776 0-5in10* | —7-5in 10* 





Since for radio purposes we are rarely concerned 
with wave transmission in a vacuum, the above 
values will require to be multiplied by 1/4/« where « 
is the dielectric constant of the medium in question. 
For air under normal atmospheric conditions at the 
earth’s surface in Great Britain, corresponding to a 
pressure of 760 mm. mercury, temperature of 15° C, 
and a relative humidity of 70 per cent, the value of « 
is about 1-0007, and thus the corresponding value of 
the velocity will be reduced to 2-99670 10'° cm. 
per second. 

Our knowledge of the speed at which waves in the 
radio-frequency spectrum travel is much more 
limited and less precise. Until about 1935, most 
investigators in this field used methods which were 
not free from sources of error arising either from 
defects in the apparatus or from an insufficient 
knowledge of the actual path followed by the waves. 
More recently, some workers have used methods 
involving the setting up of standing waves in air or 
on wires, and compared the wave-length so obtained 
with the frequency of the oscillations given by the 
source. In 1937, W. Ross and E. C. Slow, of the 
Radio Department of the National Physical Labora- 
tory, made a determination of the phase velocity of 
radio waves transmitted along the surface of the 
ground, using apparatus already developed and in 
use for other investigations. The average result 
obtained for this velocity over the wave-length 
range 20-120 metres (2-:5-15 Mc./s.) was 2-95 x 
10'° em./sec., the overall experimental accuracy of 
the measurements being considered to be about 
5 per cent. 

A most comprehensive investigation of the velocity 
of medium radio waves (wave-lengths 230-345 m.) 
was carried out during the years 1934-35 by a group 
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of workers in the laboratories of the U.S.S.R. under 
the direction of Profs. L. Mandelstam and N. Papa. 
lexi ; and the details and results of these investiga- 
tions were published in a collection of papers in 
Technical Physics of the U.S.S.R. in 1937. The 
method employed comprises a determination of the 
time of transit of waves between a sending and 
reflecting station by measuring the phase difference 
between the two sets of waves, the ratio of tl 
frequencies of which is rational. The subsidiar 
investigations included the development of methocs 
and instruments for measuring the phase difference 
between harmonic oscillations of different frequencics, 
and the study of the phase displacement introduced 
by high-frequency amplifiers. The accuracy of tlie 
measurements depends essentially on the measu: 
ment of the two quantities, the phase displaceme: 
and the length of path traversed by the waves 
between the stations. The total phase displacement 
used during the observations ranged from a fow 
hundred to several thousand degrees, and the investi- 
gators were able to measure these to within 3° or 
4°; so that the accuracy of phase measurement was 
of the order of one or two parts in a thousand in the 
most favourable cases. The distance measurements 
were carried out by standard geodetic survey methods, 
and appear in the most favourable cases to have 
been determined to an accuracy somewhat better 
than one part in a thousand (0-1 per cent). 

The mean results obtained in the various sets of 
experiments for the velocity of the medium racio 
waves used all lie within the limits of 2-990 and 
2-995 x 10'°em./sec. for transmission over a clear air 
path, or over sea or fresh water. As these limits are 
within the accuracy of the measurements, no definite 
conclusions can be drawn as to the effect of a salt- or 
freshwater path on the velocity of propagation. In 
the case of transmission overland, a somewhat lower 
value of 2-950 10'° em./sec. was obtained, although 
this would appear to be subject to some uncertainty 
in determining the true path of transmission, due to 
various intervening obstacles. 

Thus it is found that for the radio-frequency 
portion of the spectrum, the methods so far used for 
the determination of the velocity are much less 
accurate than those used for the velocity of light ; 
and it may be stated that within the limits of the 
experimental accuracy so far attained, which is not 
better than 0-1 per cent, the velocity of propagation 
of medium radio waves is about 2-999 x 10'° em./sec. 
The experimental evidence so far available indicates 
that this value for the velocity is the same for all radio 
wave-lengths within the accuracy specified above. 
There is some evidence that the phase velocity may 
be reduced below this value near the transmitting 
aerial, and it may also be modified when transmission 
takes place close to the surface of the earth ; but it 
seems doubtful if this variation from the free space 
value amounts to more than the experimental 
accuracy, except where obstacles such as trees and 
mountains intervene in the path of propagation. In 
this case it is not necessarily the velocity which has 
altered, but rather that the path traversed has been 
increased. 

This discussion of our present knowledge leaves 
the problem of the measurement or calculation of the 
actual time of transit of radio waves between 
sender and receiver still open to investigation. This 
type of information may be required for a number of 
purposes, such as the use of time signals for the 
comparison of chronological standards and for the 
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determination of differences of longitude. For the 
svlution of this problem, a knowledge of the free 
pace speed is only one requirement : it still needs a 
precise specification of the actual path, rectilinear or 
therwise, followed by the waves, and of any 
iodification to the velocity value produced by 
tmospherie or ionospheric conditions. 


MICROBIAL FACTORS IN THE 

DIGESTIVE ASSIMILATION OF 

STARCH AND CELLULOSE IN 
HERBIVORA 


By FRANK BAKER 
County Technical College, Guildford 


\, A ICROBIAL processes are directly concerned in 
the digestive assimilation by Herbivora of the 
ich and crude fibre components of their diet. In 
minants the rumen and in non-ruminants the 
cum is the chief focus of these activities. Great 
versity of opinion, however, exists in regard to the 
t\ pe or types of micro-organisms primarily responsibdle 
r the changes taking place's *. This confusion must 
large measure be attributed to the application of 
ethods inappropriate to the resolution of the 
oblem ; and in particular to the exclusive and pre- 
iture reliance placed on pure cultural technique. 
‘or, first, it is impossible by plating out to distinguish 
vith certainty between the casual passengers through 
and the permanent inhabitants of the gastro- 
ntestinal tract. Secondly, the majority of micro- 
rganisms indigenous to the cecum and rumen are 
t susceptible of cultivation on any of the media 
ordinarily employed. 

I have shown, however, that these difficulties can 
be cireumvented by the use of methods of direct 
microscopical observation®. It must be emphasized 
that these methods are not confined to a mere 
academic enumeration of species. By examination in 
polarized light*»*»** the disintegration of cellulosic 
structures can be studied in detail from start to 
finish in material freshly withdrawn from the rumen 
or cecum. The changes taking place can be still 
further elucidated by histochemical and staining 
procedures*»*»?, Similar methods can be applied to 
the study of starch granules in process of disintegra- 
tion. Thus the functional activities as well as the 
morphological characteristics of the micro-organisms 
present may be ascertained. The results obtained 
can be recorded by photomicrographs. Nor, again, 
is the method of direct microscopical observation 
limited to qualitative data. Ferber long ago showed 
that the influence of dietetic factors on the rate of 
multiplication of the rumen Protozoa could be 
studied by the use of counting methods®»'. In colla- 
horation with the Hannah Dairy Research Institute 
| have since found that similar methods can be 
extended to the iodophile microflora of the ramen and 

ecum. Lastly, it may be noted that the method may 

‘ applied to formalized samples, so that material 
inay be preserved in vitro for an indefinite period. 
(his makes it possible to check or amplify observa- 
tions over the entire course of a lengthy investigation. 
Similarly, by the use of coded samples, the objectivity 

the data obtained by counting methods can be 
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placed beyond question and subjective influences 
eliminated. 

It is clear, therefore, that by the systematic 
assemblage and examination of appropriate collections 
of material a whole field of research is opened up 
which lies altogether beyond the range of pure 
cultural methods of investigation. These possi- 
bilities will, however, only be realized to the full when 
the method of direct microscopic examination has 
been adopted as a routine procedure by a sutticient 
number of observers. Nevertheless, observations 
accumulated over the course of several years already 


-make it possible to elucidate some of the more 


conspicuous features which attend the microbial 
decomposition of starch and cellulose in Herbivora. 
The purpose of this article is to outline a consistent 
picture of these features and tentatively to indicate 
their significance in regard to the digestive process of 
the host-animals. To this end it is necessary briefly 
to summarize the general characteristics of the 
microbial associations established in the rumen or 
eexcum. These associations include, in addition to a 
number of species with which we need not here 
concern ourselves, * 5 ®; 

(a) Iodophile micro-organisms of taxonomically 
diverse types such as collectively constitute the 
todophile microflora? ; 

(6) Protozoa belonging to a highly specialized 
order of ciliates, the Entodiniomorpha"'. 

Both these groups play a part in the carbo- 
hydrate transformations of the gastro-intestinal 
tract. The distinctive feature of the iodophile 
micro-organisms is the blue-black reaction which 
they give with iodine, owing to the deposition within 
them of a polysaccharide!*, the so-called bacterial 
starch or granulose. Most of the species encountered 
are of unusually large dimensions‘: 5, 7>% 1% 13, They 
include sarcina® 1%, Diplococcus’?> Streptococcus’, » 
7,913, Spirillum® 1, and Clostridial forms’, together 
with sporing and non-sporing rods’ *?° and several 
species of uncertain systematic position®»'°. In 
addition, organisms of Oscillarian affinities are 
encountered in the guinea pig, sheep and cow® "13, 

The iodophile microflora becomes established in the 
rabbit towards the close of milk feeding with the adop- 
tion of a vegetable diet''. Different constellations of 
species may be present in different species of Her- 
bivora. Where these differences are marked, as in 
the case of the guinea pig and rabbit, they may per- 
sist even when the animals are fed on the same diet 
and kept in the same cage. Thus internal as well as 
external factors determined the characteristics of the 
microflora. 

That certain iodophile species play a determinate 
role in the decomposition of cellulose can be demon- 
strated by direci microscopic examination in polarized 
light®. The iodophile micro-organisms are encountered 
upon the surfaces and within the interstices of the 
vegetable fragments present. Disintegration is 
accompanied by excision of enzymatic cavities, the 
contour of which corresponds precisely with that of 
the micro-organisms by which they are produced. 
In the affected regions birefringence ceases and micro- 
chemical reactions disappear. Lignified structures 
partially and cutinized structures entirely resist 
disintegration. The age, therefore, as well as the 
botanical species of the plant material fed will 
affect the amount of cellulose digested?. 

Examination of rumen or cecal contents demon- 
strates that iodophile micro-organisms are also 
directly concerned in the decomposition of starch. 
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Granules in all stages of disintegration are encountered 
upon the surfaces of which innumerable iodophile 
micro-organisms are lodged. Streptococci are the 
species normally associated with this process in the 
rumen of the sheep and cow and in the cecum of the 
rabbit. In the guinea pig curved iodophile clostridia are 
the predominating type. Granules undergoing disin- 
tegration show a progressive diminution in bire- 
fringence. Their originally blue-black is gradually 
replaced by a reddish reaction to iodine. In non- 
ruminants, such as the guinea pig, I have observed 
that the feeding of a diet rich in starch results in a 
very marked increase in the total iodophile micro- 
flora of the cwcum. This increase involves the free- 
living species as well as those attached to the dis- 
integrating granules. Again, in collaboration with 
the Hannah Dairy Research Institute, I have 
established, by counting methods, that the addition 
of increasing amounts of starch to rumen contents 
incubated in vitro results in a parallel increase in the 
rate of multiplication of iodophile micro-organisms 
of all types. These facts demonstrate that the ability 
to synthesize iodophile polysaccharide is not con- 
fined to the particular species directly responsible 
for disintegration. Similar conclusions may legitim- 
ately be extended to the decomposition of cellulose. 
The view may therefore be advanced that the 
iodophile microflora not only comprises the particular 
agents immediately concerned in the disintegration 
of starch and cellulosic substrates but, in addition, 
functions as a general acceptor of the soluble pro- 
ducts of decomposition liberated*s*57, In this 
way such products are removed from further parti- 
cipation in the reactions taking place and a storage of 
carbohydrate thereby temporarily effected. 

The activities of the iodophile micro-organisms 
may be supplemented by those of the Entodinio- 
morpha with which, in some herbivorous species, 
they are associated. Ciliates of this kind, which are 
absent from the cecum of such non-ruminants as the 
guinea pig and rabbit, are present in enormous 
numbers in the rumen of most ruminants. Trier’ 
long ago demonstrated that they are able to ingest 
and digest starch grains. Assimilation is accompanied 
by the deposition of abundant reserves of para- 
glycogen’, ', In addition to starch, cell-wall 
residues are ingested. This fact has led some 
observers to attribute to the ciliates an important 
role in the digestion of cellulose. Comparisons have 
been made with the activities of the polymastigotes’’ 
of lignophagous termites. I have shown that the 
grounds advanced for these comparisons are not 
valid’. Even, moreover, were the supposed capacity 
of the rumen Protozoa to digest cellulose demon- 
strated, it would be of trivial functional significance 
to the host animal, since the size of the majority of 
vegetable fragments initially present is such as 
absolutely to preclude ingestion. But in fact, 
wherever, as is often the case, ingested particles show 
signs of disintegration, this can always be referred 
to the action previously exerted upon them by iodo- 
phile micro-organisms. Thus the activities of ciliates 
are of a subordinate kind in comparison to those of 
the iodophile microflora, and constitute an orbital 
fringe to the focus of carbohydrate transformations 
occurring in the rumen. 

In the meantime it will be clear that, irrespective 
of specific peculiarities, the microbial associations 
of the herbivora are organized*> ‘5? in such a way 
as directly to secure the accumulation, as products of 
microbial synthesis, of the substances (other than 
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waste gases) initially liberated in the process of decom- 
position. The conclusion has therefore been pro- 
visionally drawn that it is the substances synthesized, 
such as microbial protein and polysaccharide, rather 
than the initial products of decomposition, such as 
organic acids, that are utilized by the host animal. 
For this to be possible, it is necessary that at some 
subsequent period they should be liberated in an 
assimilable form. In conformance with this require 
ment is the fact that, in both ruminant and non 
ruminant herbivora, an enormous reduction in th: 
iodophile microflora has taken place by the time th: 
food residues have reached the lower regions of th: 
large bowel. I have determined by counting method 
that, in the rabbit, this reduction can amount, at 

low estimate, to two thirds of the micro-organisms 
present in the cecum. The factors concerned in thi 
elimination have been investigated’! and include : 

(1) Ingestion and digestion by ciliates ; 

(2) Action of digestive enzymes ; 

(3) Bacterial autolysis. 

In the simplest example, elimination may be 
effected by autolysis alone. This is the case in the 
rabbit and guinea pig, where Entodiniomorpha are 
absent and the position of the cecum precludes a: 
intensive action of digestive enzymes. In ruminants 
autolysis is reinforced by the activities of the rumen 
Protozoa. Free-living iodophile micro-organisms, i: 
addition to those adherent to starch grains and vege- 
table fragments, are taken in and afterwards 
assimilated. The ciliates in turn are digested in the 
abomasum. Thus a proportion of the bacterial 
protein and iodophile polysaccharide present is 
continuously converted into protozoan protein and 
paraglycogen. Since it can be demonstrated™ that 
the Protozoa are far more readily accessible to thi 
action of digestive enzymes than the iodophile 


microflora, the possible physiological significance of 


this conversion cannot be overlooked. In any event 
it is evident that, in consequence both of the presence 
of ciliates and of the anatomical relationships of the 
rumen, not only the process of microbial decom- 
position and synthesis but also the mechanism of 
elimination achieves a higher level of organization 
in ruminant than in non-ruminant Herbivora*. This 
functional differentiation will tend to procure a greater 
efficiency and an increased latitude of readjustment 
for the microbial process. To it may in part be due 
the superior capacity shown by ruminants in the 
assimilation of crude fibre diet components, and per- 
haps also their ability to utilize protein substi- 
tutes. 

In this last connexion it is noteworthy that Westpha! 
was able to maintain the rumen Protozoa for five 
weeks ¢n vitro, in a rumen liquor, by daily addition 
of small quantities of starch and urea’*, Ancillary 
observations show that an iodophile microflora was 
established in his cultures. In advance of more 
detailed investigations, the attempt would be 
premature finally to assess the significance of West- 
phal’s results. Sufficient data have, however, in 
the meantime been adduced to show that the actua! 


mode of transference to the tissues of the animal of 


the polysaccharides present in the vegetable materials 
ingested devolves, inter alia, upon the character 0! 
the microbial association established in the gastro 
intestinal tract. The comparative investigation of 
such associations, by methods of direct micro 
scopical observation, opens up a hitherto unexplored 
field for inquiry. By the use of fistular animals th: 
effects of diet upon the microbiological equilibria 
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established can be ascertained. These influences can 
he still further elucidated by in vitro incubations. 
Finally, by the enclosure of material in sacs, 
following the ingenious procedures elaborated by Dr 
McAnally at Cambridge’’, it should be possible to 
investigate the character of the microbial process 
sociated with the decomposition of individual 
species of food plant. Information assembled in 
is way, in addition to its theoretical interest, 
would have a direct practical bearing upon the 
complex problems which arise in connexion with the 
eifeetive utilization of particular diets and with the 
elucidation of an economic feeding practice. 
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THE CONDITION OF FRESHLY 
BURNT GASES 
By Dr. A. G. GAYDON 


imperial College of Science and Technology, London 


\ HEN inflammable gases are exploded with air 
or oxygen, the products are frequently ob- 
served to luminesce after the passage of the main 
flame front; the effect is especially marked with 
explosions in closed vessels, the burnt gases glowing 
brightly as the pressure waves caused by the ex- 
plosion travel back through them. In one series of 
experiments with carbon monoxide, David found that 
this ‘afterburning’ could be seen for so long as 14 sec. 
Observations of this type, and measurements of the 
temperature distribution following explosions in 
closed vessels, led Ellis, Wheeler and Morgan to sup- 
port this afterburning concept. David and colleagues 
took a series of time-pressure records for explosions 
of mixtures of dry carbon monoxide and air with 
small amounts of hydrogen added, using vessels of 
various dimensions ; they found that the ratio of 
final to initial pressure was greater for explosions in 
large vessels than in small vessels, from which they 
neluded that combustion was incomplete in the 
smaller vessels, and therefore probably still incom- 
plete even in the larger vessels. 
Lewis and von Elbe! have made a detailed criticism 
these conclusions, attributing Ellis, Wheeler and 
Morgan’s observations to necessary results of the 
temperature and pressure changes taking place follow- 
g an explosion in a closed vessel, and suggest that 
David, Brown and El Din’s results were caused by 
pockets of unburnt gases. David has since confirmed 
the earlier results using explosion vessels of modified 
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design to eliminate any pockets of unburnt gas. 
Lewis and von Elbe support their conclusion that 
afterburning is not a real phenomenon by experi- 
ments with ozone and with mixtures of hydrogen 
and oxygen, the maximum pressures attained and 
the temperature gradients set up agreeing with those 
expected theoretically. 

While the existence of a true afterburning for 
fuels rich in hydrogen remains in dispute, there can 
be no doubt from the well-known experiments of the 
late Prof. W. A. Bone on the marked catalytic action 
of moisture on the combustion of carbon morioxide 
that, for very dry gases, explosions are only induced 
with powerful igniting sparks, and the resulting ex- 
plosions are of long duration and leave a considerable 
amount of unburnt gases. Garner and colleagues 
have studied, qualitatively and quantitatively, the 
infra-red radiation from explosion flames of carbon 
monoxide — oxygen mixtures in various states of dry- 
ness, and in the presence of certain catalysts. The 
infra-red radiation is much greater from the carefully 
dried mixtures, and is considerably reduced by small 
traces of certain catalysts such as ethyl nitrate or 
hydrogen. From these experiments, Garner, Hall and 
Harvey? concluded that the carbon dioxide molecules 
contained initially a considerable excess of vibrational 
energy, this amounting in some cases to as much as 
24 per cent of the heat of combustion. 

In addition to the experiments on explosion flames, 
David has found evidence for the existence of con- 
siderable amounts of latent energy in stationary 
flames, the observed maximum flame temperatures 
being less than the calculated values. Again, the 
subject has aroused considerable controversy between 
Lewis and von Elbe and David, and again it seems 
difficult to express a final conclusion about the reality 
of this latent energy for fuels rich in hydrogen, but 
it is certain that there is a real discrepancy between 
the observed and calculated temperatures for flames 
of dry carbon monoxide, this discrepancy being re- 
duced by the addition of a little water or hydrogen 
to the flame. Measurements of the temperature of 
dry carbon monoxide — air explosions using thermo- 
couples of bare wire, and of quartz-coated wire, show 
a very big difference (~ 300° C.) for weak mixtures, 
but little difference for mixtures rich in carbon 
monoxide ; this appears to indicate that there is 
considerable abnormal dissociation of the carbon 
dioxide molecules in such flames. 

Following the observation, by Fowler and Gaydon, 
of the afterglow of carbon dioxide in a discharge 
tube, David postulated the existence of carbon 
dioxide molecules of abnormal structure (electronically 
activated) to account for his experiments on after- 
burning and latent energy, and he has recently* de- 
fended this postulate against the views put forward 
by Gaydon‘, which attempt to explain the after- 
burning of carbon monoxide as due to delay in the 
equipartition of vibrational energy. 

From a study of the spectrum of the carbon 
monoxide flame, Gaydon concluded that the emitter 
of the spectrum was carbon dioxide, and that emission 
corresponded to transitions from the electronic state 
responsible for the weak absorption by carbon dioxide 
below 1700 A., to the ground state. It has been 
suggested that the upper state may not be linear as is 
the ground state of carbon dioxide; this would 
account for the difference between the regions of 
absorption and emission for this system, and it would 
then follow, from the Franck-Condon principle, that 
in emission transitions would only occur to high 








vibrational levels of the ground state. Since the 
normal carbon dioxide molecule is in a !> state, it 
cannot be formed from normal CO(!) and normal 
oxygen O(°P); thus in the combustion an electronic 
rearrangement must take place at some stage, the 
most likely stage being after the formation of the 
carbon dioxide molecules. The electronic transition 
may take place either freely by radiation, or on 
collision, but in either case will leave the carbon 
dioxide molecules in the ground electronic state with 
excess vibrational energy. It is these vibrationally 
activated molecules which are believed to be re- 
sponsible for the afterburning. It has been shown 
from consideration of supersonic dispersion in pure 
earbon dioxide and from calculations of radiative 
life-times that these activated molecules may persist 
for an appreciable fraction of a second ; moreover, 
the presence of such activated molecules will lead to 
abnormal dissociation. This concept of vibrationally 
activated carbon dioxide molecules agrees with 
Garner’s conclusions from measurements of infra- 
red radiation, and is particularly successful in ex- 
plaining the failure to observe the band at 14-9u 
in emission. The marked catalytic action of water in 
promoting the combustion and reducing the infra-red 
emission from burning carbon monoxide readily falls 
into line on this theory, as it is known from supersonic 
measurements that water molecules are extremely effec- 
tive in deactivating vibrating carbon dioxidemolecules. 
Quantitative objections to David’s original hypo- 
thesis of electronically activated carbon dioxide and 
water molecules were pointed out by Egerton and 
Ubbelohde® at the time of announcement, it being 
stressed that the amount of radiation emitted was 
insufficient to account for the large amount of latent 
energy reported. Gaydon has since pointed out that 
as carbon dioxide, even in the liquid state, is quite 
transparent throughout tie visible and quartz ultra- 
violet regions of the spectrum, there cannot well be 
any low-lying electronic states of carbon dioxide to 
account for the latent energy. If an electronic state 
of high energy is involved, then Egerton and 
Ubbelohde’s arguments must hold, and also the after- 
burning gases would be expected to show properties 
even more remarkable than those of active nitrogen. 
The hypothesis of vibrationally activated molecules 
seems also to be more successful in explaining the 
abnormal dissociation, the effect of pressure waves in 
causing the afterburning gases to luminesce brightly, 
and the failure to observe the 14-9u band of carbon 
dioxide in emission from explosion flames, than does 
the hypothesis of electronically activated molecules. 
It must be pointed out that David* speaks of the 
radiation from afterburning gases being emitted dur- 
ing a collision ; the spectrum of the carbon monoxide 
flame shows that the radiation has a discrete structure 
and must therefore be emitted by a molecule in a 
quantized energy state, not by a collision. David 
also speaks of observations by Kitagawa and by 
Gaydon of the emission spectrum of activated water 
molecules in flames ; this is true ; the analysis shows, 
however, that the water molecules are vibrationally 
activated. No stable electronic state of the water 
molecule which could possibly account for the latent 
energy is known. Although the vibration-rotation 
spectrum of water is strongly emitted by the hydrogen 
flame, it is probable that in this case the emission is 
thermal in origin ; there does not appear to be any 
evidence to indicate that vibrating water molecules 
have an abnormally long life, and it is unlikely that 
they contribute appreciably to any afterburning. 
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A discussion of the afterburning problem als 


_ raises the fundamental question as to whether or not 


pure gases luminesce when heated to temperature 
as high as those produced in explosion flames. If 
as is frequently stated, hot gases do not radiate 
then the case for the existence of some form of after 
burning is proved without more ado, because ther 
can be no doubt that under some conditions freshly 
burnt gases do continue to luminesce, and if thi 
luminescence is not thermal in origin, it must hb 
due either to continued combustion or to some for: 
of activated molecule. Lewis and von Elbe hay 
expressed doubts as to whether the common assum} 
tion that hot gases do not luminesce is really corre: 
and Gaydon retained an open mind, merely recording’ 
that he was unaware of any experiments at sul 
ciently high temperatures. It must be remember 
that in closed-vessel explosions sound, or even shock, 
waves caused by the explosion may produce momen 
ary local heating considerably above the theoretic 
maximum temperature, and that such experiments 
as those of Pringsheim do not cover these very hig!) 
temperatures. For the permanent gases, nitrogen, 
oxygen and carbon monoxide, there is little reason 
to expect luminescence at the temperatures attaine:| 
in ordinary gas explosions, but for carbon dioxi: 
there will certainly be some dissociation at high tem- 
peratures, and there would not appear to be any real 
distinction between the recombination following this 
dissociation and normal combustion, so that emission 
of the type found during the combustion might he 
expected when carbon dioxide is strongly heated. 

Nevertheless, the quantitative measurements of the 
amount of radiation from the carbon monoxide flame 
made by Kondratjew show clearly that the visib!'e 
radiation from this flame is a result of the chemical 
action and is not purely thermal, and this is supported 
by the observation of a cool flame for carbon monoxide, 
the emission spectrum of which has recently been 
found by Gaydon to be similar to that of the normal 
flame. Since the bulk of the emission from the 
ordinary flame is due to chemical and not to thermal! 
causes, there seems little doubt that in the observed 
cases of afterburning the emission is also the result 
of chemical action rather than mere heating effects. 
This is supported by David’s recent note’, in which 
he stresses that the intensity of the afterburning 
depends on the condition of the gases and not solely 
on temperature. Also, spectrograms of afterburning 
gases in the internal combustion engine® show almost 
complete identity with the ordinary flame spectrum 
of moist carbon monoxide including the presence of 
the OH bands; the identity of these spectra would 
appear to support the view that the afterburning 
is really due to continued burning rather than to 
thermal emission or to emission from electronically 
activated molecules. 

The determination of latent energy in flames also 
involves the difficult problem of measuring flame 
temperatures accurately. The two most favoured 
methods are the sodium line reversal method and 
platinum resistance thermometry. The sodium line 
reversal method has been severely criticized by David, 
and recent developments seem to show that this 
criticism is justified ; it is known that the reactior 

H + H + Na = H, + Na* 
may result in unduly strong emission from th’ 
hydrogen flame, and it has now been found that strong 


emission of the sodium lines occurs in the cool flame 
of carbon monoxide at temperatures around 600° C 
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sv that in the combustion of carbon monoxide it is 
also probable that the excitation of the lines is 
chemical rather than thermal. Lewis and von Elbe 
have, in turn, criticized David’s use of the platinum 
resistance thermometer, saying that insufficient allow- 
ance was made for radiation losses. Radiation losses 
can, of course, be compensated for, but another 
possible objection is that catalytic action at the sur- 
face of the wire (compare the action of palladium 

promoting surface combustion) may cause the 
wire to record too high a temperature ; actually the 
pl.tinum resistance wire usually gives lower tempera- 
tures than the sodium line reversal method, and is 
probably the more reliable if due care is taken to 
compensate for heat losses. While the exact amount 
of latent energy in flames may remain in doubt, the 
dciinite rise in temperature of dry carbon monoxide 
flames when a trace of moisture or hydrogen is added 
shows that for carbon monoxide, at least, there 
is some latent energy. 

t should be stressed that the semi-quantitative 
development of the concept of vibrationally activated 
caron dioxide molecules is successful in explaining 
the abnormal dissociation and therefore the after- 
burning of dry carbon monoxide, but that for fuels 
ric: in hydrogen it seems unlikely that it could 
account quantitatively for any afterburning or latent 
encrgy of long duration, although it may still explain 
su h effects if of much shorter duration (perhaps less 
than 0-1 see.). 

\part from the afterburning, ‘live’ flame gases 
show other very marked properties that are not 
common to mere hot gases. Experiments by Egerton 
an! Gaydon show that they are more highly ionized, 
and appear to possess the property of igniting other 
combustible mixtures. Spectra of afterburning 
gases show the presence of OH radicals. It is known® 
that under discharge tube conditions OH radicals 
have a life of at least 0-4 sec. At atmospheric pressure 
their life will presumably be much shorter, but the 
persistence of a trace of these radicals might account 
for some of the peculiarities of ‘live’ exhaust gases. 
It has also been found spectroscopically that if flame 
gases are chilled by contact with cool metal surfaces, 
either peroxides or HCO radicals are carried through 
in the products. At the temperature of the freshly 
burnt gases, these reactive constituents may continue 
to react with any excess oxygen and may, as in certain 
cool flames, maintain chemically a small concentra- 
tion of highly activated molecules. 

lt may be concluded that the afterburning and 
other peculiarities of the combustion of dry carbon 
monoxide are best explained in terms of vibrationally 
activated molecules, and cannot well be due to carbon 
dioxide molecules of abnormal structure (electronically 
activated). Similar afterburning and latent energy 
in the combustion of ordinary fuels, if of short dura- 
tion, might be due to the same cause, but any such 
effect of long duration would require an alternative 
explanation. The persistence of radicals and reactive 
intermediary products of the combustion may ex- 
plain some of the abnormalities of ‘live’ flame gases. 
‘J. Chem. Phys., 2, 659 (1934). 
*J. Chem, Soc., 641 (1931). 
* NATURE, 150, 320 (1942). 
‘Gaydon, Proc. Roy. Soc., A, 176, 505 (1940); 178, 61 (1941); 

Spectruscopy and Combustion Theory” (London: Chapman 

ind Hall, 1942). 

NATURE, 184, 848 (1934). 
*“Spectroscopy and Combustion Theory”, p. 22. 
"NATURE, 150, 291 (1942). 
*Rassweiler and Withrow, Ind. Eng. Chem., 24, 528 (1932). 
*Frost and Oldenberg, J. Chem. Phys., 4, 781 (1936). 
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GALILEO, NEWTON AND HALLEY 


N Friday, October 9, the Royal Astronomical 

Society held a meeting at its premises in 
Burlington House in celebration of the tercentenary 
of the death of Galileo Galilei (1564-1642) and the 
birth of Isaac Newton (1642—1727) and the bicentenary 
of the death of Edmond Halley (1656-1742). An 
exhibition of portraits and other memorials of the 
three astronomers, collected from various sources and 
arranged in the Grove-Hills Library, aroused consider- 
able interest, after which a large gathering, presided 
over by the president of the Society, Prof. S. Chap- 
man, and including representatives of the Royal 
Society, the Royal Academy, the Royal Institution, 
the Royal Geographical Society, the Royal Meteoro- 
logical Society, the Physical Society, the Imperial 
College of Science and Technology, the Science 
Museum, the British Astronomical Association, the 
British Council, the Fighting French and other bodies, 
assembled in the meeting-room. 

The proceedings opened appropriately with a short 
account by Mrs. M. E. Evershed of the lives and out- 
standing characteristics of Galileo, Newton and 
Halley, and this formed a fitting introduction to 
papers on their scientific achievements by Prof. H. 
Dingle, Prof. H. C. Plummer, and the Astronomer 
Royal, Dr. H. Spencer Jones. The contrast in char- 
acter of the three men was well brought out by Mrs. 
Evershed—Galileo intensely alive, active and eager, 
Newton reserved and difficult to understand, and 
Halley sociable and friendly, with a sunny, open 
nature. 

Prof. Dingle summarized Galileo’s chief contribu- 
tions to modern thought—which takes its form 
mainly from his work—aunder three headings. First, 
Galileo originated the scientific method as a definite, 
consciously adopted, philosophical procedure. He 
was the first to make it his specific aim to discover 
how things worked and not why they worked so. 
This followed from his new view of the works of 
Nature as objective existences which man was able, 
though not without great pains, to understand, 
instead of as instruments designed to meet man’s 
requirements. Galileo’s destruction of the anthropo- 
centric system of philosophy was more vital for sub- 
sequent thought than Copernicus’s destruction of the 
geocentric system of astronomy. 

Secondly, having prepared the ground for science, 
he laid its foundations and began the building. He 
made possible the mathematical study of motion by 
representing time as a measurable geometrical ex- 
tension, and himself made considerable progress in 
that study. He arrived at what we call Newton’s 
First Law of Motion; realized the significance of 
inertia ; showed that falling bodies, whatever their 
weight, exhibit the same uniform acceleration, and 
that projectiles describe parabolas ; went a long way 
towards the formulation of Newton’s Second Law of 
Motion and the discovery of the caleulus, which, in 
fact, he actually used ; and stated clearly the prin- 
ciple of relativity, which Einstein had to restore in 
1905 after unwarranted violation. 

Thirdly, Galileo’s,contributions to pure astronomy 
consisted, first, in the establishment of the general 
principle of the uniformity of Nature by the abolition 
of the supposed distinction between the perfect 
heavens and the imperfect earth, and next in the 
independent invention of the telescope and the en- 
largement of the field of possible knowledge by a 
greater factor than that achieved by any man before 
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or since. With an instrument vastly inferior to even 
the most modest of present-day telescopes, he dis- 
covered the irregularity of the surface of the moon, 
the multitude of the fixed stars, the stellar character 
of the Milky Way and of some ‘nebulz’, the four 
great satellites of Jupiter, sunspots and the sun’s 
rotation, the phases of Venus, the abnormality of 
Saturn, and the cause of the ‘secondary light’ (earth- 
shine) on the moon. 

As a writer, Galileo’s chief characteristic was his 
almost complete modernity. He thought and ex- 
pressed himself in a manner which makes an instant 
appeal to us of the present day and stands in striking 
contrast to the medieval style of Kepler, who was, 
in fact, his contemporary. But while he opened his 
mind with perfect candour, he rarely showed the 
feelings with which, for the first time in history, he 
saw a new universe unrevealed to the naked eye. 

Prof. Plummer, in a wide survey of Newton’s 
various activities, stated that his religious life was 
normal and characteristic of a man of the seventeenth 
century ; it must not be judged from a modern point 
of view. What was curious was that that view was 
the result largely of the success which had attended 
the Newtonian system of natural philosophy. It was 
an undesigned effect not contemplated by Newton, 
but the cruder form of scientific determinism was 
reached as early as the eighteenth century, and its 
extreme exponent was probably to be found in Lapiace. 

Newton’s removal to the Mint in later years may 
have represented a loss to science, but that should 
not cause the importance of his work there to be 
underestimated. It was required at a time of crisis 
in the financial history of Britain, and his work was 
carried out efficiently, honestly and expeditiously. 

Newton gave much time to chemistry, but the 
results proved sterile. In physics it was otherwise, 
and the subjects of heat and electricity bore the 
impress of his work. But it was in optics that Newton 
not only made important and famous contributions, 
but also exercised the greatest influence on subsequent 
developments. This influence was not altogether 
fortunate. There is much that is suggestive and subtle 
in his views, but the fact remains that his authority 
was long quoted against the undulatory theory, and 
was therefore detrimental to a necessary stage in the 
progress of optical development. 

The mathematical achievements of Newton were 
undeniably great. Owing to late publication they can- 
not be said to have influenced contemporary progress 
as they should have done, and even to-day it is 
doubtful if they are generally appreciated as they 
deserve to be. It is therefore pleasanter to dwell on 
the ‘Principia’ and to see in it the true monument 
of Newton’s greatness as well as the triumphant 
culmination of the story which began with Kepler’s 
“Astronomia Nova” in 1609 and the work of Galileo 
collected in the “Discorsi’’ of 1638, and follow these 
two lines through Horrocks in celestial mechanics 
and Huygens in dynamics. There was much to be 
done to advance from the undergraduate ideas con- 
ceived at Woolsthorpe before the riddle of the universe 
could be solved, and it was not accomplished by one 
man alone. But when the answer came, it was so 
complete in its development that without Newton a 


long delay would have been inevitable, for the 


“Principia” not only revealed the law of gravitation, 
but also taught how it was to be applied. 

The Astronomer Royal directed attention first of 
all to Halley’s great versatility. 
physicist 


He was at once 


mathematician, astronomer, and statis- 


NATURE 


OCTOBER 24, 1942, Vor. 150 


tician; geographer, hydrographer and geomag- 
netician ; navigator, practical seaman and the first 
scientific voyager ; 
affairs ; and in every branch of knowledge that he 
cultivated he achieved distinction. His favourite 
pursuit, however, was astronomy, to which he decided 
to devote himself at the age of sixteen. In 1674, 
when he was twenty years old, he set sail for St. 
Helena, where he remained for a year for the purpose 
of determining the positions of the southern stars, 
which had not up to then been properly observed. 

Halley’s greatest service to human knowledge, 
however, was the share that he took in bringing 
Newton’s ‘‘Principia’’ before the world. As de Morgan 
has said, ‘“‘but for him, in all human probability, that 
work would not have been thought of, nor when 
thought of written, nor when written printed”. Hav- 
ing extracted from Newton a determination of the 
law of force (the inverse square law) under which 
planets move in elliptical orbits with the sun in a 
focus, he realized better than anyone else the import- 
ance of the matter, and persuaded Newton to develop 
his results and to communicate them to the Royal 
Society, of which Halley had been appointed clerk. 
The Society decided to print the work (the first book 
of the “Principia”), but found itself without funcis, 
whereupon Halley undertook to defray the cost him- 
self. The second and third books were presented 
later, and Halley again rendered a great service hy 
persuading Newton to abandon his intention of with- 
drawing the latter. 

Newton’s work was followed up by Halley himself, 
first by directing attention to the effect of the mutual 
gravitational attraction of the planets on their 
motions, but chiefly by his investigations of the orbits 
of comets. He collected all available observations ; 
devised an arithmetical calculus for computing the 
orbits, and provided tables for facilitating the com- 
putations; and made the first definite prediction 
from Newton’s law of gravitation by his prophecy 
that the comet now known by his name would appear 
again in 1758. 

Halley next turned his attention to the neglected 
field of Greek geometry, in which he did valuable work, 
and to the problems of the earth’s magnetism. This 
led to his being given a commission in the Royal 
Navy, in charge of His Majesty’s Pink, The Paramour. 
He made several voyages, as a result of which he 
published charts of the variation of the compass over 
the Atlantic Ocean and over the whole world, shown 
in the now universally used form of isogonal lines, 
and made a survey of the tides in the English Channel. 

Halley was the first to point out the possibility of 
determining the sun’s parallax accurately from 
observations of the transit of Venus, and his efforts 
led to expeditions being sent out to observe the 
transits of 1761 and 1769. He was also the discoverer 
of the proper motions of stars. In 1720, at the age 
of sixty-four years, he succeeded Flamsteed as 
Astronomer Royal, and turned his chief attention to 
the improvement of the current tables of the moon, 
for the purpose of determining longitudes by thie 
method of lunar distances. 

Halley was a man of genial disposition, quick and 
vivacious, with a keen humour and a gift for friend- 
ship. In commemorating the bicentenary of Halley's 
death, it is appropriate to recall the conclusion of the 
Latin inscription on his tomb, which in translation 
reads : ‘‘As when living, he was so highly esteemed by 
his countrymen, gratitude requires that his memory 
should be respected by posterity.” 


scholar, diplomat and man of 
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OBITUARIES 
Prof. G. G. Henderson, F.R.S. 


(GEORGE GERALD HENDERSON was born at Glasgow 
on January 30, 1862. After preliminary education ata 
private school he proceeded to the University of 
Glasgow where, taking up the study of chemistry, he 
graduated B.Se. in 1881 and later on took also an 
hor ours degree in arts. He spent in addition some 
time in Leipzig studying chemistry with Johannes 
Wislicenus. In 1884 he joined the staff of the 
Chemistry Department at the University of Glasgow 
un.jier Prof. John Ferguson, and about the same time 
he became secretary to the Glasgow Section of the 
Society of Chemical Industry, carrying out the 
duiies of the post with great acceptance until 1893, 
thus beginning a connexion with that body which 
became closer and closer to the end of his life. 

in 1889 he became lecturer in chemistry at Queen 
Margaret College, the women’s branch of the Univer- 
sity, where he had practically an independent depart- 
ment. In 1892 he was appointed to succeed Prof. 
\\'lliam Dittmar in the Freeland chair of chemistry 
at the Andersonian College, and in his twenty-seven 
years in this post he did the chief part of his life- 
work. At the time of his appointment the laboratories 
and equipment were very archaic, and he had to 
work in these adverse conditions for a good many 
In 1901, however, the fine new buildings of 
the Royal Technical College were commenced and in 
1905 they were completed, Henderson having given 
much time and thought to their planning and equip- 
ment. Some ten years later he was active in a con- 
sultative capacity when, in 1913, the affiliation of 
the Royal Technical College with the University in 
respect to engineering and other applied subjects 
was carried through. 

During all these years Henderson was steadily devel- 
oping his department, and especially instilling an appre- 
ciation of research work in chemistry into a consider- 
alle number of senior students. Henderson being an 
all-round man, his work was on various subjeets. It 
included the investigation of salts of some hydroxy 
acids, action of ammonia on metals at high tempera- 
tures with the late (Sir) George Beilby, molybdenum 
and tungsten derivatives of lactic acid, etc., but his 
work tended more and more in the direction of terpene 
chemistry ; to investigation of the action of chrom- 
ium oxychloride, hypochlorous acid and hydrogen 
peroxide on camphene, pinene, bornylene and 
limonene, with the relationship of borneol and 
isoborneol and of camphene and bornylene, and 
other similar problems. It is with this that his name 
is most likely to be associated in the future. In it 
he has had many collaborators, who are carrying the 
work begun with him to further stages. 

During 1914-15 he was president of the Society of 
Chemical Industry ; in 1916 he was elected a fellow 
of the Royal Society, and he was also in that year 
president of Section B of the British Association ; in 
1919 he was appointed to the regius professorship of 
chemistry in the University of Glasgow. There he 
had under his own particular charge the junior and 
the senior inorganic work, but he carried on as well, 
with various assistants, his investigations on terpenes 
and other subjects. He devoted himself, at the 
University, with great assiduity to the routine of his 
department, and played a very active and useful 
part on the business side of University affairs in 
many capacities. He was dean of the Faculty of 


years. 
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Science for three years, member of the Library 
Committee for three years, and for eight years, from 
1925 until 1933, he was a member of the University 
Court. He also planned with the architect the major 
part of the new chemistry buildings. It is clear from 
his career that he has always been regarded by 
others as a man of affairs whose wise counsel was 
held in high esteem. 

While at Glasgow he was president of the 
Institute of Chemistry during 1924-27 and presi- 
dent of the Chemical Society during 1931-33. 
At seventy years of age the railway travel which 
the last oftice entailed meant for one, even of his 
robust constitution, a considerable strain. In 1937 
there came to him, as a peculiarly fitting tribute at 
the end of a long and active life spent in promoting 
chemistry and chemical industry, the award of the 
Medal of the Society of Chemical Industry, a recogni- 
tion conferred in alternate years for ‘‘conspicuous 
service rendered to applied Chemistry by research, 
discovery, invention, or improvements in processes’’. 

Henderson was so well known that anything about 
his personality may seem superfluous, but for those 
who had not met him it may be said that he was of 
full middle height, spare of form, with brown moustache 
which never altered its shape in obedience to 
the dictates of fashion. In fact, Henderson was one 
of the most unchangeable of men. He always smoked 
the same kind of pipe and the same kind of tobacco ; 
he always wore the same kind of eye-glasses—no 
tortoiseshells for him; always the same type of 
clothing, well tailored, rich not gaudy ; and he had 
the kind of figure that a tailor must rejoice in. The 
writer was one of the students at the old Andersonian 
College on the day that Henderson was inducted to 
his new charge, and it is hardly any exaggeration 
to say that since then he had altered not at all when 
he took his last farewell of us in 1937. 

He had a rather deliberate manner of speech which, 
in most anecdotes, crystallized into “Ah, yes”, and 
it often helped to make his replies effective ; he was 
not easily taken at a disadvantage. Once during the 
big strike of 1926 he came into the writer's room 
and mentioned casually that he had just been 
interviewed by a student who had started the 
conversation by explaining, in very truculent fashion, 
that his father was a working-man. “Ah,” said G. G., 
“I’m very glad to hear that. So was mine !” 

He had decided to retire at the end of September 
1937 and he looked forward to a peaceful time at 
Horsaclett, the house he had bought some years 
previously near Tarbert, Harris, and where he 
indulged himself in what was certainly his chief 
sporting interest, fishing. Mrs. Henderson (his cousin 
Agnes Mackenzie Kerr whom he had married in 1895 
and whom everyone who knew her remembers with 
pleasure) went north in early summer, as she usually 
did, to get things ready, but shortly after arrival at 
Tarbert she died suddenly of heart failure. Thus, 
just on the threshold of the quiet companionship they 
had looked forward to, and which indeed had always 
been their ideal, his hopes were utterly dashed. It 
was a stunning blow which Henderson bore with 
stoical fortitude. He had never been accustomed to 
wear his heart upon his sleeve, and he did not do so 
then, but the rest of his life can have been little more 
than patient endurance. Outwardly, however, he 


remained what he had always been until about the 
middle of last June, when he rather suddenly became 
ill and was removed to hospital with the prospect of 
an operation. This could not be fully performed, and, 
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back in his home, he gradually sank, clear in mind 
while slowly wasting away, until the end came on 
September 28. In unostentatious fashion he had lived 
an active, useful life, and he will be remembered with 
gratitude and affection by many old students and 
colleagues, the world over. He died in surroundings 
very dear to him, and there he now rests beside his 
beloved companion of more than forty years. 
T. S. Parrerson. 


Prof. H. D. Wright 


Tue death of Hedley Duncan Wright at his home 
in Liverpool, on September 9 at the early age of 
fifty-one, has deprived bacteriology prematurely of 
one of its most distinguished and _ indefatigable 
workers. 

Wright was born at Ulverstone, Tasmania, on 
March 3, 1891. He arrived in Great Britain in 1910 
to read medicine at the University of Edinburgh 
after taking his B.A. in classics at the University of 
Tasmania. While still a student he served as a 
dresser in the Scottish Red Cross Unit in Serbia 
during the second Balkan War. In 1916 he graduated 
in medicine with first class honours and immediately 
joined the R.A.M.C., in which he held a commission 
until 1920. He saw active service in France, India 
and East Persia. His first appointment after de- 
mobilization was as lecturer in bacteriology at 
Edinburgh under his old professor (James Ritchie). 
During 1921-23 he was the assistant superintendent 
of the research laboratory of the Royal College of 
Physicians, Edinburgh, where he obtained valuable 
experience in statistical methods from the director, 
A. G. Kendrick, later to be of great value to him in 
his research work. 

In 1923 Wright was appointed lecturer in bacterio- 
logy at University College Hospital, London, becom- 
ing University reader in 1928. It was here, working 
under A. E. Boycott, that he first embarked on those 
studies in clinical bacteriology, notably subacute 
infective endocarditis and pneumococcal septicemia, 
which first directed the attention of his colleagues to 
his outstanding ability. The submission of a thesis 
on this work, which has since become classical, earned 
for him in 1925 the Edinburgh M.D., with gold medal, 
and the D.Sc. followed in 1927. In 1930 he became 
the first holder of the newly created chair of bacterio- 
logy in the University of Sydney, where he remained 
for four years. In 1934 he was invited to succeed 
J. M. Beattie as professor of bacteriology in the 
University of Liverpool and bacteriologist to the 
Port and City of Liverpool. 
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In addition to these academic posts, the recognition 
of Wright as an eminent authority on his subject |od 
to his appointment in 1937 to the Bacteriological 
Committee of the Medical Research Council, where 
his wide personal experience and deep knowledge of 
the literature were often of great assistance; in 
1939 he served on the Council’s sub-committees on 
cross-infection in hospitals and on diphtheria i: 
munization. He joined the Pathological Society of 
Great Britain in 1921, and performed invalua! 
work as assistant editor of the journal, first duri 
1928-30 and again from 1937 until his death. Ma 
contributors have had reason to be grateful for t 
careful scrutiny which he gave their papers. 

Wright’s scientific work was noteworthy for its 
thoroughness and attention to detail, and his papers 
are models of lucidity. Perhaps his most importint 
contribution was the convincing demonstration tliat 
the blood of a patient with subacute infective enco- 
carditis was actively bactericidal, a conclusion mace 
possible by his use of methods of quantitative 
cultivation. This necessitated research into the 
factors which tended to inhibit the growth of delicate 
pathogens in artificial media, and “‘Wright’s” broth 
is well known as an excellent and easily prepared 
medium for the cultivation of such organisms. He 
always contended that one should work on problems 
which lay ready to hand for solution, so it was not 
surprising that when he came to Liverpool and found 
himself in charge of a large public health laboratory 
he should start investigations on the epidemi- 
ology of diphtheria, especially cross-infection in 
diphtheria wards, which had far-reaching practical 
results, and on the reliability of bacteriological 
analysis of water supplies. Many improvements in 
the technique for the isolation of intestinal pathogens 
also emanated from his laboratory, and he took the 
opportunity of a recent outbreak of paratyphoid 
B fever to write a masterly account of its bacterio- 
logy. 

By his death, the University of Liverpool has lost 
a wise administrator and a stimulating teacher. He 
was one of the ablest of committee men, and no 
sub-committee of importance in the Medical Faculty 
was appointed which did not include him. At various 
times he acted as external examiner to the Universities 
of Leeds, London and Manchester. 

Though ill-health attended Wright’s later years, 
it -was borne with characteristic fortitude. He 
married in 1917 Matilda B. Spittal. Her death barely 
a month before his own was a grievous blow. Their 
three sons survive them. A. C. T. VAUGHAN. 
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NEWS and VIEWS 


Prof. J. K. Parnas 

PuyYSsIoLoGcists and others will be glad to learn 
from the following extracts from a card received by 
Prof. A. V. Hill that Prof. J. K. Parnas, till 1939 
professor of medical chemistry in the University of 
Lwéw, escaped to the U.S.S.R. and is alive and well : 

“T am still in Ufa, in the Bashkiria, with my wife ; 
my son is in Central Asia, in the Polish army. All 
my people, my pupils and friends, remained in Lwéw, 
unfortunately, and I do not know anything certain 
about their fate. I myself had a narrow escape, the 
events have been so quick. I am living here quite 
comfortably and have good company of people from 


the Western Russian cities, and I am_ treated 
with so much consideration and given everything 
that can be given from the moment when they 
received me from Lwéw. From time to time I am 
getting news of your activities through notices in 
Nature and other periodicals. I hope the strange 
and tragical perturbations through which we are 
given to live will sometime ebb down, and I shall 
see my liberty, and my town again, and perhaps «/s0 
my Western friends—and join them at some Physio- 
logical Congress. But verily I never shall forget 
these good and brave people here, and the time | 
was living among them.” 
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Population Statistics 


[ue National Institute of Economic and Social 
Research is planning the issue of Occasional Papers 
to make quickly available the results of research 

ch are of particular current interest. The first to 

ssued deals with ‘““The New Population Statistics” 

| has been written by R. R. Kuczynski, a leading 
thority on the subject of population. The paper 
critical review of a memorandum presented by 
Registrar-General to the Royal Commission on 
Geographical Distribution of the Industrial 
Population more than three years ago but only 
recently made public. The author bases his criticism 

a searching analysis of certain new fertility data 

lected under the Population (Statistics) Act of 

38, published this year in the Registrar-General’s 
Statistical Review of England and Wales for 1938 

ibles, Part II, Civil), to which all students of 

pulation problems had been looking forward eagerly. 

Che study is divided into four short chapters. In 

first two, Dr. Kuczynski discusses the new data 
i some of the results which may be deduced from 
them. In the last two he attacks the forecasts of the 

ure population of Great Britain made by the 
h\egistrar-General and the remedies he proposes for 
thom. The position, as the author sees it, is con- 
cisely stated in the final paragraph, which deserves 
quotation: “It would be most regrettable if the 
Kegistrar-General’s conclusions should induce the 
general public to believe that the prevention of a 
population decline is an easy matter which can be 

iieved any time by very simple and immediately 
elleetive means. It is now more important than ever 
to realize that Britain’s population problem is a 
serious problem and extremely difficult to solve. 
Fortunately, the new population statistics, if perused 
judicially, will somewhat facilitate that task.” 


Geology of the U.S.S.R. 


Accorpinae to the Soviet War News, reports 
from the Geological Committee of the Council 
of People’s Commissars indicate that more than 
two thousand expeditions went out during the 
summer, and discovered valuable new deposits of 
strategie raw materials. A feature of war-time 
geology is that the exploitation of new deposits 
gins much earlier than it did in peace-time. New 
deposits of aluminium ores have been discovered in 
the Urals, in Western and Eastern Siberia, and also 
in Kazakhstan. The exploitation of newly discovered 
antimony and mercury deposits has already begun. 
Rich sources of iron ore, fluxes and fireproof minerals 
for the iron and steel industry have been opened up 
in the Urals, Siberia and the Central Asian Republics. 
Prospecting for combustible shales is meeting with 
suecess in the Urals and Eastern Siberia. Particularly 
important, from the point of view of defence, is the 
discovery of new sources of manganese. Several new 
manganese mines are already functioning in the Urals, 
Western Siberia and Kazakhstan. During seven 
months of 1942 the output of manganese ore in these 
regions was 250 per cent greater than in the parallel 
period of 1941. 

Coal mines are being developed in the immediate 

icinity of the Urals iron and steel industries. More 


an ten coal pits have been sunk in the recently 
discovered deposit in the middle of the Kizelovo 
district, and are already in production. An exhibition 
’ the mineral wealth of Tadjikistan, the Soviet 
epublie north of Afghanistan, opened in Stalinabad, 
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contains a collection of seventy specimens of useful 
minerals recently discovered in the Pamirs and in 
the mountains of Gissar and Zeravshan; among 
them are iron ore, tin, wolfram and lead. 


The Leningrad Botanical Institute 

THE Leningrad Botanical Institute, the largest in 
the U.S.S.R., has not suspended its work under 
conditions of war and siege. The Institute has a rich 
botanical collection of some seven million specimens 
of plants. Its library contains 135,000 volumes on 
botany, while more than 20,000 specimens of plants 
from all parts of the world are to be found in its 
gardens laid out about 230 years ago on the order of 
Peter the Great. The hothouses alone of the Institute 
occupy an area of 35,000 square metres. 

During the autumn of 1941, 193 scientific research 
workers and employees of the Institute remained in 
the city in order to preserve this valuable property, 
and not only did they preserve it under the very 
dificult conditions of the past winter but they also 
continued their scientific research work. While the 
Germans were shelling the city Prof. Rozhevits 
completed his monograph entitled ‘“The Biology and 
the Economic Importance of the World’s Cereal 
Plants”’. 


Official Recommendation of Insecticides and Fungi- 

cides 

Wirt the concurrence of the Agricultural Improve- 
ment Council, a scheme under which official approval 
can be given to proprietary insecticides and fungicides 
for the control of plant pests and diseases has now 
been agreed by the Agricultural Departments of Great 
Britain and the Association of British Insecticide 
Manufacturers. The Minister of Agriculture and 
Fisheries and the Secretary of State for Scotland in 
consultation with the Agricultural Research Council, 
have appointed the following Committee to advise on 
applications from manufacturers for the approval of 
their products under this scheme: Prof. J. W. 
Munro (chairman), Dr. C. E. Foister, Mr. C. T. Giming- 
ham, Mr. A. J. Holden, Dr. Hubert Martin, Mr. W. C. 
Moore, Dr. D. D. Pratt, Dr. H. Shaw, Dr. J. T. 
Martin (secretary). This Committee will be responsible 
for recommending approval. The principles and con- 
ditions of approval for the various groups of products 
will be drawn up by a joint panel composed of the 
members of the Committee, together with four repre- 
sentatives of the Association of British Insecticide 
Manufacturers, a representative of the Government 
Chemist and a representative of the Agricultural 
Research Council. This Joint Panel will also consider 
any points of rinciple arising out of particular pro- 
ducts submitted for approval. Particulars of the 
scheme may be obtained from the Secretary of the 
Committee, Plant Pathological Laboratory, Ministry 
of Agriculture, Milton Road, Harpenden, Herts. 


Study of the Atomic Nucleus 

THE University of Manchester branch of the 
Association of Scientific Workers has organized a 
series of lectures which are being given by scientific 
men engaged in research. The lectures are to cover 
various scientific topics, and it is hoped that they 
may help to establish contacts between scientific 
men working in widely different fields. Lectures 
have been given on ‘Relativity’, “Heredity”? and 
“Organic Chemistry”. A meeting on October 14 
was addressed by Dr. 8. Tolansky on “The Study 
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of the Atomic Nucleus by Spectroscopic Methods’’. 
After a short historical introduction, Dr. Tolansky 
discussed the spin of an atomic nucleus as one of the 
causes of the hyperfine structure of spectral lines. The 


importance of experimental technique in the study of 


hyperfine structure was stressed, attention being de- 
voted to both sources and instruments. Typical hyper- 
fine structures were illustrated and their interpretations 
discussed. It was pointed out that hyperfine structure 
investigations have yielded valuable information 
about nuclear moments, isotope abundance ratios, 
nuclear volumes and shapes of atomic nuclei. <A 
theory of Landé was discussed according to which 
the spin and magnetic moments of atomic nuclei are 
determined by the spin and orbital motion of one 
neutron or proton only. 


Indian Association for the Cultivation of Science 


THE annual report of the Indian Association for 
the Cultivation of Science for the year 1941 includes 
the report of the committee of management and a 
list of papers published in the Indian Journal of 
vols. 14 and 15, together with a report by 
Prof. K. S. Krishnan on the scientific work of the 
Association. This includes an account of magnetic 
studies on gadolinium sulphate octahydrate and of 
the spin-orbit coupling in cobaltous ions deduced 
from the magnetic properties of blue cobalt salts, in 
which results were obtained strongly supporting the 
theoretical prediction that there should be an in- 
version of the Stark pattern, first in a given cubic 
field as we pass from cobaltous to nickelous ions, and 
second for either of these ions as the disposition on 
the negative ions surrounding them changes from a 
tetrahedral distribution to an octahedral one. Ref- 
erence is also made to magnetic measurements on 
a large number of cupric Tutton salts at low tem- 
peratures, in which also the cuprous ions possess 
practically the same type of anisotropy as in copper 
sulphate pentahydrate. The paramagnetic properties 
of several other salts of the iron group have 
been studied at low temperatures, and reference is 
made to the results obtained with some of the 
complex salts such as potassium ferricyanide. _Pre- 
liminary measurements on the magnetic properties 
of mobile electrons in condensed ring hydrocarbons 
such as anthracene, chrysene, pyrene, etc., indicate 
that there is a decrease of the order of a few per cent 
of the diamagnetism of the mobile electrons as we 
pass from room temperature to about 300°. The 
metallic nature of the mobile electrons in aromatic 
molecules is supported by the observation that the 
absorption bands in the violet and in the near ultra- 
violet regions in anthracene crystals, presumably due 
to the mobile electrons, are paralleled by the strikingly 
selective refraction of the crystals in the region of 
these absorption bands, those wave-lengths that are 
strongly absorbed by the crystal being those that are 
strongly reflected from its surface. Measurements on 
the polarization of fluorescence of anthracene, phen- 
anthrene, chrysene, and naphthacene in_ highly 
viscous solutions lead to the conclusion that the 
fluorescence is due either to a single linear oscillator 
of linear oscillators that radiate inde- 


Scrence, 


or to a set 
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Institute of Tropical Medicine at Havana 


Tue August issue of the Boletin de la Medicina 


Sanitaria Panamericana contains an account of the 
Institute of Tropical Medicine of the University of 
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Havana. It was created on December 8, 1937, under 


the direction of Dr. Pedro Kouri, who is professor of 


parasitology and tropical diseases at the Universit 
Its function 1s threefold: teaching, research an 
treatment. The courses of instruction are attend 
by students and post-graduates, many of whom are 
foreigners. Most of the research is deve ed to studivs 
of hookworm, echinococcus, bothriocephalus, ascaris, 
strongyloides, fasciola, amceba and a new intestinal 


parasite first described in 1935, Inermucapsifer 
cubensis Kouri. The institute contains a Finlay 
Museum, which has a collection of anatomical 


specimens, parasites and other teaching material on 
permanent exhibition, laboratories, a departmeiit 
for drawing, photography, microphotography and 
microcinematography, and a free dispensary. In 
co-operation with other agencies, the institute carrics 
on a campaign of popular education and prophylaxis 
against intestinal parasites. The official organ of tlie 
Institute is the Revista de Medicina Tropical. 


Recent Earthquakes 

A SLIGHT earthquake causing neither damage nor 
casualties took place at Almora in the United 
Provinces, India, on October 10, 1942. 

A strong earthquake swarm has recently occurred 
in the Azores. All the islands have been affected 
though the tremors were particularly violent in the 
Island of Fayal and in Sao Jorge. The shocks were 
continuing on October 17. Strong faulting has become 
apparent across the island of Fayal, and buildings 
have been affected. Further news is awaited from 
the islands and from seismological observatories. 


Announcements 

Pror. J. D. BERNAL, professor of physics at Birk- 
beck College, University of London, will deliver the 
first Sir William Bragg Memorial Lecture of the 
Chemical Society on November 19, at 2.30. The 
Lecture will be given at the Royal Institution, 
Albemarle Street, London, W.1. 

Pror. P. A. Buxton, director of the Department 
of Entomology of the London School of Hygiene and 


Tropical Medicine, will deliver the first Bacot 
Memorial Lecture of the Lister Institute of Pre- 
ventive Medicine on October 30 at 3 p.m. The 


Lecture, which will be entitled ‘“‘Bacot’s Work on the 
Loyse and some of its Recent Developments”’, will be 
given at the London School of Hygiene and Tropical 
Medicine, Keppel Street, London, W.C.1, and is open 
to the public. 


THE following appointments and promotions in 
the Colonial Service have recently been made: E. 
Bellis, agricultural officer, Kenya; 8S. H. Crowdy, 
agricultural superintendent, Gold Coast; A. ©. 
Trueblood, agricultural officer, Nigeria; P. E. 
Weatherby, botanist, Uganda; B. C. Willis, agricul- 
tural officer, Northern Rhodesia; H. C. Dawkins, 
assistant conservator of forests, Uganda; B. Gil- 
christ, assistant conservator of forests, Tanganyika 
Territory ; R. W. J. Keay, assistant conservator of 
forests, Nigeria ; G. A. Steven, fisheries development 
officer, Sierra Leone; C. L. C. Bourne (assistant 
chemist), government analyst, British Guiana; 
G. R. G. Kerr (senior assistant conservator of forests), 
conservator of forests, Nigeria; D. E. Faulkner 
(veterinary officer, Gold Coast), principal veterinary 
and agricultural ofticer, Swaziland; A. H. 8S. Vigo 
(senior assistant agricultural officer), agricultural 
officer, Nigeria. 
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LETTERS TO THE EDITORS 


The Editors do not hold themselves responsible 
for opinions expressed by their correspondents. 
Vo notice is taken of anonymous communications. 


On “Absolute Acceleration”’ 

lr is of interest to consider, in this the year of 
Newton’s tercentenary, the present position of 

leration in Newtonian mechanics. The Newtonian 

ations of motion of a particle in free space are 
maltered in form, as is well known, on transformation 
to any other frame in uniform relative motion, but 
this is not true for transformations to relatively 
accelerated frames. Hence the notion of “‘inertial 
frames for which the Newtonian dynamics 
holds good—frames for the existence of which, accord- 
ing to Einstein and Infeld in their book, ‘The 
Evolution of Physics”, physics has been unable to 
account. The existence of inertial frames appears to 
indicate that any particle in the universe possesses 
an absolute acceleration. 

‘ut the universe is not ‘empty space’. It is popu- 
lated with galaxies, receding from one another and 
approximately (in the large) uniformly distributed. 
If we move our frame of reference from our own 
galaxy to the nucleus of an external galaxy, we should 
expect the Newtonian mechanics still to hold good— 
we cannot assume our own galaxy privileged. But 
according to Newtonian mechanics itself, a new term 
should appear in the equations of motion referred 
the distant nucleus, a term arising from the 
acceleration of that nucleus relative to our own 
galaxy. Hence mechanics, in the distant galaxy, 
cannot be Newtonian, and we are driven back to 
assuming ourselves in a privileged position. 

The explanation of this paradox can be deduced 
from two papers!>? in 1934 on ‘““Newtonian Expanding 
Universes”, the first by myself, the second by Prof. 
W. H. McCrea and myself working in collaboration. 
We there showed that the relativistic equations of 
the expanding universe are identical in form with 
those derived on elementary Newtonian mechanics 
and gravitation combined with the hydrodynamical 
equation of continuity, provided that a nebular 
nucleus P is assumed to be under the gravitational 
attraction of all the matter inside a sphere centred 
at the observer O and of radius OP, O being supposed 
inaceelerated. The velocity-distance law of Hubble 
then followed. The deeper significance of this result 
was left over for further research. It is now clear 
that if the roles of O and P are interchanged, P 
should be able to assume himself as unaccelerated 
and O as having an acceleration determined by the 
matter inside the sphere of centre P, radius PO. In 
other words, the term in the equations of motion 
which would be expected on transforming from O 
to ? is annihilated by the changed attraction of the 
matter of the universe. 

his means that there is no such thing as absolute 
acceleration. By appropriate choice of observer O 
we can make P’s acceleration what we will. Just as 
the Newtonian relativity of velocity can be stated in 
the form: “It is possible to assign the velocity of 
any one particle in the universe arbitrarily ; the rest 
then follow”, so we can assert a Newtonian relativity 
ot acceleration in the form: ‘It is possible to 


Il 1es 


~ 


assign the acceleration of any one galaxy arbitrarily 
(and with it the acceleration of any member of it) ; 
the rest then follow.” Or we may put the statement in 


the form of one of Prof. E. T. Whittaker’s Postulates 
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of Impotence: “It is impossible to determine the 
absolute acceleration of any particle in the universe.” 
The reconciliation of this state of affairs with the 
apparent conflict with the naive view of Newtonian 
mechanics enunciated earlier is that we are not 
entitled to regard any particle whatever as ‘in free 
space’; it is always exposed to the pull of the rest 
of the universe, which is reckoned differently by 
different observers. The occupation of the universe 
by matter attracting according to the inverse square 
law is an essential condition for the existence of in- 
ertial frames, and so for the world-wide validity of 
Newtonian mechanics. As in Einstein’s theory, 
mechanics and gravitation are indissolubly connected 
in a proper representation of Newton’s theory. We 
are indeed ‘“‘encompassed by a great cloud of wit- 
nesses’’—the hypothetical observers associated ‘with 
the uncountable extra-galactic nebulw that are their 
possible vantage-points. 

Since the acceleration of any one nebula is assign- 
able arbitrarily, the question arises whether we can go 
further and choose all the relative accelerations to be 
zero. It-.is clear that the extra-galactic nebulw in a 
homogeneous expanding universe are ‘equivalent’ in 
the sense used by Dr. Whitrow and myself’, and 
accordingly the observers associated with them can 
re-graduate their clocks and adopt a scale of time 
(t-secale) in which all the nebulz are in uniform relative 
velocity. This leads to kinematic relativity which, 
as I have shown in a recent series of papers‘, affords 
a purely deductive approach to mechanics and gravita- 
tion. The re-graduation of clocks transforms away 
the gravitational pulls between the fundamental par- 
ticles of the universe, just as Einstein transformed 
away local gravitational fields ; but it leaves persist- 
ing a gravitational field on a general free particle. 

The non-existence of absolute acceleration has con- 
sequences which run right through physics. For 
example, on the classical theory of electromagnetism, 
an ‘accelerated electron’ was supposed to emit radia- 
tion, whereas an unaccelerated one did not. This 
result is now seen to be meaningless as it stands, for 
we are unable to assign a unique value to the accelera- 
tion f in Larmor’s formula je2f?/c?. An electron on 
a distant nebula, if the latter is considered as acceler- 
ated relatively to us, would on the classical theory 
be considered as radiating ; but when we take up 
our abode on the distant nebula itself, and regard 
it as now unaccelerated, does the electron cease to 
radiate ? The explanation of this paradox is two- 
fold: in the first place, the scale of time in which 
the Maxwell theory of electromagnetism is valid is 
that in which the galaxies are relatively unaccelerated, 
namely, the ¢-scale, as is shown by the Lorentz in- 
variance of Maxwell’s equations; I developed the 
consequences of this in two papers in 1938. In the 
second place, the radiation calculated by Larmor’s 
formula relates only to a small volume charge, and 
is invalid if an electron is a true singularity. There are 
other objections to the view that an accelerated 
electron necessarily radiates, but I am content here 
to point out that the non-existence of absolute acceler- 
ation requires substantial modifications in the classical 
Faraday-Maxwell theory. E. A. MILNE. 






Wadham College, 
Oxford. Sept. 26. 


* Milne, E. A., Quart. J. Math. (Oxford), 5, 64 (1934). 

? Milne, E. A., and McCrea, W. H., Quart. J. Math. (Oxford), 5, 73 
(1934). 

* Milne, E. A., and Whitrow, G. J., Z. Astrophys., 15, 63 (1938). 

* Milne, E. A., nine papers in Proc. Roy. Soc., A (1936-38). 
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Temperature Variation of Diffuse 
Scattering of X-Rays by Crystals 


Tue theory of diffuse scattering of X-rays by 
single erystals subjected to thermal vibrations in- 
dicates that for temperatures near or above the 
Debye temperature, but not too high, the diffuse 
scattering power og should be proportional to Te T/T, 
mk gh 

3h? “he + he* + h,? 
atomic mass in gm. ; 
Debye temperature ; 
hy, hy, hy, the 


for a cubic lattice, T, 


where, 


(7, absolute temperature ; mm, 
a, lattice constant in em.; 90, 
k, A, Boltzmann and Planck constants ; 
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his data are given, first on an absolute scale, then 
with the high-temperature measurements expressed 
as a percentage of those at room temperatures ; and 
finally his mean results are compared with those cil. 
culated from the expression 

e~ T (hy? + h,* 


copa T. + hs*)/13670, 


The parameter } is a measure of the distance of the 
diffusely reflecting region studied, from the appro- 
priate Bragg reflecting point. 

The agreement is well within the 
(10 per cent) experimental accuracy 
Laval. Moreover, 
S7/S290° K. 
to a range of elastic wave-length 90 


limits of the 
claimed })y 


for different values of Y (corresponding 
16-5 A. for 


— 
1. 
vly-Ce ntre d Pse pucdo-simple | Diamond 
‘Na Natl “| Ke 1 “KBr Cc 
2n2 241 |" 230 | 177 (1830— 
2340)* 
’ 2970 12850 13670 14230 (89540 - 
146400 


* The correct value to assume is doubtful, but is probably near 1900° K. 


Miller indices of the nearest Bragg reflexion). 
TABLE 
! 
I'vpe of cu lattice Face-centred Be 
Cu Pb | Al ‘Li 
6 Kk 315 SA 398 510 
} h, h,*) 7 hk 14450 GRO ' 12260 SSO 
This expression assumes that the distribution of 


diffuse scattering power about the lattice point does 
not vary with temperature, which is true if the varia- 


tion of the elastic constants with 7’ is small. The 
funetion Ve-T Te has a maximum value for 7’ Te 
but the thermal theory as it stands does not neces- 
sarily hold up to this temperature, since when 7'—> 7'y, 
an approximate expansion of the type e l M, 
TABLE 2. 
Gong (absolute) (relative) 
2H) OK noo” K. 665° K 5h KK 665° kK. 

72 14 132 158 183 

ts 77 so 10 185 

24 44 53 167 201 

‘ 2) 33 41 ! 161 200 

lie 28 a) 1o 200 

. Poe 2 +4 167 215 

4 Iz 20 Zio 163 199 

I ~ Wes 20-2 183 224 

. 14 17 165 > 

Mean observed ©, 165 201 

Calculated ©, 176 207 


hecomes 


that 


of the derivation, 
It seems likely, however, 


which is used in the course 


no longer permissible, 


even a rigorous form of the theory would still give 
an inversion point, where the diffuse scattering, in- 
stead of increasing with temperature, would begin 


to decrease. Values of JT, have been given by 


Sarginson' but these are in error by a factor of 47°, 
and reealeulation gives the values in Table 1. 

For high orders of reflexion the values of JT» 
should, in some cases, be well within the limits of 


observation. 
point. 
Quantitative 
variation of the 
easy to make, 
heen provided by Laval? 
ing regions of 
290° K., 


Experiments are in progress to test this 


measurements of the temperature 
intensity of diffuse reflexion are not 
but such measurements have already 
for the 002 and 004 scatter- 
potassium chloride at temperatures 
550 10° K. and 665 15° K. In Table 2 


002, and 127 + 10-7A. for 004) shows that it is 
legitimate to assume constancy of intensity distribu 
tion with change of temperature. 

Laval himself did not realize how well his results 
confirmed the predictions of the thermal theory, and 
it is perhaps the more remarkable that he should 
with 


have concluded his experimental study the 





words “On peut espérer que la topographie ces 
Boo, (absolute) (re lative ) 
200° KK 550? K. 665° K. 550 K. 665° Kk 
rI 7T3°5 75 144 147 
IND 54 DOD 140 147 
; 26-5 38 40 145 151 
% 17 23-6 25 139 147 
' 12 16-8 Is 140 150 
5 xo 12 13-5 135 152 
6 15° 7°5 Ww 12-3 1333 164 
6 55° 5-1 6-8 77 133 151 
7° S&S 4-4 d-s 6-5 132 14s 
xo) 8-7 $-s bed 130 140 
1 45 2-05 3°85 1-5 130 15 
12° 45 2-5 ,-2N Bem 131 154 
1445 2:1 2-75 3-2 131 152 
Iti 45 1-7 2-3 2-5 135 Lot 
Mean observed ©, 135-5 151 
Caleulated 140 14s 


domaines de la diffusion force apportera des renseigne- 
ments précis sur la distribution de energie entre les 
diverses ondes ¢lastiques qui constituent Pagitation 
thermique.” M.. Born. 


University, Edinburgh. K. LonsbDAaLe. 


Royal Institution, London. 


’ Sarginson, K., Proce. Roy. Soe.. A, 180, 305 (1942) 
* Laval. J., Bull. Soc. Frang. Min., 62, 137 (1939) 
Vitamin P in Blackcurrants 
THE necessity for finding sources of ascorbic acid 


other than citrus fruits has turned increased attent ot 
to the utilization of fruits produced in Great Britain, 
and at the present time both wild and cultivated 
fruits are being studied in some detail. It is accord- 
ingly of interest to note that while blackcurrants, like 


the comparative constancy of 
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the citrus fruits, provide a rich source of ascorbic 
aci, they have now been found to contain consider- 
able quantities of the factor known as vitamin P 
which has hitherto been mainly derived from citrus 
fruis. The fraction showing vitamin P activity may 
! conveniently be isolated from blackcurrants by 
extracting the depectinized and concentrated juice 
\ amyl aleohol. After the removal of the antho- 
ceyanins by extraction of the amyl alcohol solution 
“ dilute hydrochloric acid, the material may be 
f er purified by precipitating the active fraction 
ft ethyl alcoholic solution as the lead salt by a 
" od which is essentially that described by Szent 
G\orgyi' for the preparation of ‘citrin’. Decomposi- 
t f the lead salt gives a red-brown material which 
luis not yet been obtained crystalline ; it is soluble 
i! iter and appears to consist largely of glycosides 


of onthoxanthin type. The material has been isolated 
in yield corresponding to 0-03 per cent of the 
nal juice. 
logical tests have been carried out on this 
necrial by Mr. A. L. Bacharach in the Biochemical 
1) ,artment of Glaxo Laboratories, Ltd., by a method 


recoutly deseribed?, and it has been found that the 
meierial has an activity 100 times greater than that 
of vccrystallized hesperidin and 10 times greater than 
tl of a water-soluble ‘citrin’ preparation derived 
fi oranges. The blackcurrant product therefore 
provides a source of vitamin P in a relatively con- 
centrated form suitable for further chemical study. 

e hips of wild rose species, such as are now also 
hem used extensively for the preparation of ascorbic 
uci coneentrates, were shown as a result of biological 
tests by Zacho* to contain vitamin P. Preparations 


nade from rose hips in this laboratory by methods 
similar to that described above have been found to 
blackeurrant 


( ain a fraction resembling the 
nuiterial in its chemical behaviour. 


University of Bristol, A. POLLARD, 
Agricultural and Horticultural 
Research Station, 

Long Ashton, Bristol. 
Sxont-Gyérgyi, A., Z. physiol. Chem., 255, 126 (1938). 
beng Eg L., Coates, M. E., Middleton, T. R., Biochem. J., 386, 
(. E., Acta path. microbiol. Scand., 16, 144 (1939). 


Vitamin C in the Days of Francis Bacon 
IN recent years the history of the deficiency 
diseases, caused by lack of the substances which we 
now call vitamins, has been carried back further into 
the past by various discoveries in the older literature 
of science and medicine’. In the published results of 
these historical inquiries [ have not seen any allusion 
to the following remarkable passage in the ““New 
Atlantis” of Francis Pacon which was written about 
124. 
‘We sailed from Peru... by the South Sea, 
taking with us victuals for twelve months and had 
«od winds from the east, though soft and weak, 
lor five months’ space and more. When they 
t last sighted New Atlantis *. our sick, they 
ere many, and in very ill case, so that if they 
ere not permitted to land, they ran in danger of 
heir lives ... we were in all, sick and whole, 
ne and fifty persons, whereof our sick were seven- 


cen.’ One of the inhabitants of the island came 


hoard “holding in his hand a fruit of that country, 
orange, but 


ike an of colour between orange- 
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tawny and scarlet, which casts a most excellent 
odour : he used it, as it seemeth, for a preservative 
against infection.” After the authorities had given 
permission to land “there were brought in to us 
great store of those scarlet oranges for our sick, 
which, they said, were an assured remedy for sick- 
ness taken at sea.’ During the next three days 
“we had every hour joy of the amendment of our 
sick, who thought themselves cast into some divine 
pool of healing, they mended so kindly and so fast.” 


The “New Atlantis” is, of course, fiction, a short 
‘novel with a purpose’ in fact, and cannot be adduced 
as direct evidence of the scientific knowledge of the 
time. But this narrative of a large part of a ship’s 
crew incapacitated by illness after a voyage of five 
months, and the rapid recovery of the sick men when 
fresh fruit was obtained, corresponds so closely to 
the picture of an outbreak of scurvy, counteracted 
at once by a supply of vitamin C, that it is very 
unlikely to have been an invention.  Harris* 

in the ships of the East India Company, 
oranges or lemons or lemon juice had been used 
regularly as antiscorbutics from 1601 onward ; they 
had been introduced into the Company at the 
instigation of Sir James Lancaster, who had demon- 
strated their value on his ‘privateering expeditions’.” 
This practice is probably the source of Bacon's in- 
formation, and his allusion to this subject in the 
“New Atlantis” illustrates the width of his know- 
ledge. 


Says, 


E. L. KENNAWAY. 


Chester Beatty Research Institute, 
Royal Cancer Hospital (Free), 
London, S.W.3. 
Oct. 6. 


‘Harris, L. J., “Vitamins and Vitamin Deficiencies’, 1. 3 21 
(1938). 
loc. cit., 4. 


Mechanism of Sensitivity Changes of 
Sense Organs 


Ir is at present an established fact that the dark- 
adapted eye alters its sensitivity when acoustic 
stimuli are applied to the ear (Lazarev, Kravkov and 
others) or when olfactory stimuli act upon the 
olfactory organ (Makarov), ete. We have succeeded 
in showing that similar changes, either towards 
increase or decrease of eye sensitivity, are caused by 
taste stimuli (sweet, acid, salt or bitter) as well as 
by temperature (cold or heat) and tactile stimuli. 

However, the eye is influenced not only by stimu- 
lation of extero-receptors (external organs of sense). 
Regular shifts of thresholds of peripheral vision have 
been produced by changing the volume of the 
stomach or of the urinary bladder by means of tepid 
water or physiological saline. Finally, a similar effect 
was elicited by the extension of articular capsules of 
muscle tendons and of muscles themselves. Thus 
stimulation of extero-, intero- and proprioceptors 
always results in change of sensitivity of dark- 
adapted eye. In other words, sufficiently strong 
stimulus applied to any area of receptive field of the 
human organism immediately affects functional 
properties of the eye. There is experimental evidence 
to show that the eye is no exception in this respect, 
and that all organs of sense of man undergo some 
changes in sensitivity upon excitation of any other 
organ of sense (interaction of afferent systems). 
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It was suggested several years ago by L. A. Orbeli 
from his own morphological and physiological 
evidence that an increase or decrease of sensitivity of 
receptors is due to the vegetative nervous system. 
This hypothesis has been checked by means of the 
above method. 

First of all, parallel records were made in one of 
a series of experiments on thresholds of the dark- 
adapted eye, of frequency of pulse, and of electrical 
resistance of skin to constant current during and 
after excitation of various organs of sense (taste 
and temperature receptors). It was found that 
decrease of thresholds of peripheral vision is almost 
always accompanied by acceleration of pulse and 
change in skin resistance. The last-mentioned two 
functions are well known to be controlled by the vege- 
tative nervous system. 

In another series of experiments, the olfactory 
receptor of subjects was stimulated by sympathomi- 
metic (geraniol) and parasympathomimetiec (thymol) 
olfactory agents. In the first case sensitivity of eye 
as well as pulse frequency underwent increase, while 
in the second case the effect was opposite in character. 

Finally, in a third series of experiments, use was 
made of the so-called vegetative (Anshner- 
Danini, Abrams, Luga, and others). It is a well- 
known fact that pressure exerted on the eyeball, 
palatum durum or the vertebra invariably causes 
change in pulse frequency. According to our ex- 
pectations, change was also noted in the sensitivity of 
a dark-adapted the two changes 
showing parallel courses. 

Thus it will be concluded that change in sensitivity 
of the eye is effected by the vegetative nervous system 
Change in 


tests 


eye, series of 


in accordance with Orbeli’s hypothesis. 
functional properties of one organ of sense caused 
by stimulation of another sense organ is therefore to 
be regarded as a vegetative reflex, 
which in its turn is part of a diffuse reflex of the 
vegetative nervous system involving also the heart 
(senso-cardial reflex) and skin (senso-cutaneous reflex), 
as well as other organs and systems of the human 
hody. Krrkor KEKCHEEV. 
Soviet Scientist Antifascist Committee, 
Moscow. (Reed. hy cable, Oct.12) 


senso-sensory 


Glucose Excretion by the Rabbit Kidney 


Work carried out in this laboratory has proved! 
that the glucose threshold in the rabbit kidney is 
stabilized in the neighbourhood of a plasma con- 
centration (Cy) of 240 mgm. per 100 mil. plasma 
(mgm. per cent) when the animal is under the in- 
fluence of urethane. In a few rabbits the threshold 
level under urethane was higher than 300 mgm. per 
cent, but the bulk of the observations fell between 
200 and 260, with a marked modal peak at 240 mgm. 
per cent. Large doses of insulin —approximately 10 
units/kgm. had a doubtful effect on the urethane 
threshold level, depressing the mean threshold from 
282 to 243, which is not a significant change. More 
recent work? has shown that under nembutal narcosis, 
insulin, | unit/kgm., develops a marked depressant 
effect on the threshold level, and may indeed cause 
glucose, measured as fermentable 


a rise in urine 


reducing substance, at a time when C» is falling. 

It will be noted that the dose of insulin necessary 
to lower the threshold in the rabbit under nembutal 
narcosis is approximately one tenth the dose which 
in the urethanized rabbit produced a minimal effect. 
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This indicates that urethane inhibits some of the 
effects of insulin, and the implications of this di 
covery are discussed in a recent publication?. 

Adrenalin causes a marked rise of threshold in t!\e 
rabbit both under urethane and nembutal narcosis 
The threshold in the unanesthetized rabbit is in the 
neighbourhood of Cy, 120 mgm. per cent. U 
published results on normal young men show that 
the insulin effect may be elicited sometimes. Ti.e 
adrenalin effect been shown to occur in ren.il 
glycosuria. 

The investigation is continuing. 

as We: Ee 
Dept. Materia Medica and Therapeutics, 
University College, 
Dublin. Oct. 5. 

' Dillon and O'Donnell, Proc. Roy. Irish Acad., 42, B, 14, 365. 
* Dillon and Feric, Proc. Roy. Irish Acad., 47, B, 7, 179 


has 


DILLon. 


Records of Lancashire Cetacea 


As records of Lancashire cetaceans are few, | 
thought it worth recording that when told of a ‘hig 
porpoise’ washed up on the west Lancashire coast at 
Birkdale, Southport, on September 23, 1942. | 
identified it as a young male bottle-nosed dolpliin 
(Tursiops truncatus Montagu) and took the following 
measurements : length 105 in., flippers 14 in., tail 
flukes 21 in. across, girth of body 50 in., depth of 
body 22 in., ‘bottle nose’ extension of upper jaw 
5 in., 22 pairs of teeth in upper jaw, and probally 
same in lower but a few were removed by souvenir- 
hunters. Upper parts black, also flippers ; under- 
parts pale grey. The only previous Lancashire record 
Lean trace was a specimen stranded at Walney Island 
on August 8, 19177. 

On December 10, 1939, when a reported ‘killer 
whale’ was stranded alive by the flood tide on the 
Mersey bridge pontoons at Widnes, I was surprised 
to find that no one had gone to investigate it, and 
when I got there it had been cut up and returned to 
the river, but | obtained sufticient press photographs 
to identify it as Risso’s grampus (Grampus griseus) 
and sent a photographie print to the Liverpool 
Museum, which was later sent to the British Museum. 
| also obtained a film strip of Leica negative of various 
positions of the specimen and sent this in to Liverpool 
Museum to authenticate the record, but unfortun 
ately a year later, when the Museum was burned in 
an air raid, these negatives had not been developed 
and they were lost in the fire. Measurements and 
details | secured at the time from those who killed 
the specimen at Widnes, and from the photographs, 
were: length 114 ft., no teeth in upper jaw, a few 
teeth in lower jaw } in. apart and blunt; body 
marbled and streaked with greyish-white, underparts 
long, narrow, white flippers; tail flukes 
long and narrow; dorsal fin tall; white about the 
muzzle ; lower jaw shorter than upper jaw. Total 
weight about two hundredweights. It was alive and 
‘blowing’ when caught by the men. A recognizalle 
photograph appeared in the Liverpool Post and other 
local papers. There is no previous Lancashire record, 
but in the north-west area one was recorded at 
Bardsey in 1933 and there is a much older Solway 
Eric Harpy 


smooth ; 


record, 
British Empire Naturalists’ Association, 
(Merseyside Branch), 
47 Woodsorrel Road, Liverpool, 15. 
1 Booth, Naturalist, 300 (1917). 
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FRESHWATER FISHES 

‘HE work of the Freshwater Biological Associa- 
tion of the British Empire shows a large amount 
tivity on the part of all workers*. Naturally 
irch on fishes takes the lead and much that is 
‘al economic importance has been achieved. Of 
tanding interest the successful commercial 
h fishery on Lake Windermere. This an 
llent example of a practical application in war- 
of research carried out previously with purely 
itific motives (see NaTuRE, 148, 651; 1941). 
k on the study of the perch in Windermere was 
n in 1933-35 by Mr. K. R. Allen who demon- 
ed by the use of traps that perch migrate into 
shallows in spring. This resulted later in large- 

use of traps in catching perch by the ton with 

labour and on a commercial scale. <A firm of 
has now marketed the canned fish 
hines’ which have had a very favourable recep- 
and from the financial point of view also the 
ct was a Traps were tried on other 
s which gave good results and the Ministry of 
culture and Fisheries has decided to organize 
ries similar to that on Windermere on six lakes, 
more being arranged by private enterprise. It 
issible that in some of the lakes other fish, such 
els and pike, which enter the traps in pursuit of 
perch, may be an even more valuable catch. 
possibility of expanding the industry to water 


Is 


1s 


1eTSs as 


success. 


‘side the Lake District is now being explored. It 


xpected that the rod fisheries will be improved 
the reduction in number of perch, pike and eels. 
Windermere the examination of changes in the 
a and fauna due to the reduction in perch is being 
lertaken. 

nee the beginning of the War the Association, 
0-operation with the Ministry of Agriculture and 
heries, has devoted much attention to the fact 
t British waters could, and should, produce all 
eels imported from the Continent during times of 
ce, and many more besides. Experiments were 


yun in 1941 in connexion with eel-fishery, on the 


ips. 


of artificial light for deflecting silver eels into 
Although so far they are not conclusive it 
confirmed that silver eels react to light more or 
in the way expected, and that there are no 
ous practical difticulties, even in war-time, in the 


\v of rigging lights to be seen under water by 


‘leeted to the other side. 


liese experiments, 


imming nearer the surface than the bottom. 


‘rating eels. With one of these systems of lighting 
uit half the eels from both natural and artificial 
swimming down one side of the stream were 
It was also found during 
by the of traps divided 
zontally, that about one third of the eels were 
As 
generally assumed that the migrating fish swim 
‘to or along the bottom of rivers, this fact may 
important when reconsidering the design of 
mercial traps. 


use 


Miss Winifred Frost has been working on various 


es and has advanced steadily our knowledge of 
freshwater life of British Drainage basin 
rs ascending the rivers in spring, yellow eels 
tbiting the lakes, and silver eels descending to 
sea in autumn have all been examined. Otoliths 
scales were used, although these are not truly 
‘factory for age growth determination in eels 
ve 40 em. in length. The results show that all 
Year ending 31st March, 1942. 


eels. 


10. 1s. 6d, 
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the silver eels and the great majority of yellow eels 
examined were female : presumably nearly all males 
live in or near the estuaries. About eight years of 
freshwater life takes place before the eels attain a 
length of 40 mm. and a weight of } Ib. After that 
the growth varies widely until the fishes migrate to 
the sea as silver eels after 10-17 years of freshwater 
life. The silver eels range in length from 47 em. to 94 
em. and in weight from 7 oz. to 4 lb. Many of the eels 
examined for food contained molluses, and 
insects. Molluscs were common in the yellow 
which also contained minnows, perch and caddis 
larve. of the silver eels contained perch, 
‘ninnows and caddis flies. Elvers taken from the 
River Leven just after their entrance into freshwater 
were feeding heavily chironomid — larve-—a 
common food of the trout. 

Miss Frost’s work on minnows shows that they 
are important competitors for food with young perch 
and trout, while although the char and the young 
per¢h are both plankton feeders they usually eat 
different species. 

Artificial fertilization of char eggs and rearing of 
fry are being carried out at Wragmere fish hatchery. 
The fry are reared more easily than the trout until 
the complete absorption of the yolk, but after that 
they present difficulties in the fry ponds. It is hoped 
to rear the fry in boxes in the lake where natural 
plankton food will be available. Growth-rate and 
feeding habits in the trout from different localities 
are being studied and successful cross fertilizations 
have been made between brown trout, Windermere 
char and the American brook trout or char. 


fishes 


eels, 


Some 


on 


RADIO RESEARCH 


N his inaugural address as chairman of the Wireless 

Section of the Institution of Electrical Engineers, 
delivered on October 7, Dr. R. L. Smith-Rose dealt 
first with the history and growth of the Wireless 
Section, then with the work of the Radio Research 
Board ; and finally he presented a survey of the 
present state of our knowledge of the speed of travel 
of electric waves of all wave-lengths from the visual 
to the radio-frequency spectrum (the substance of 
this last section appears on p. 477). 

The Wireless Section of the Institution is just over 
twenty-three years old, in which time its membership 
has grown to more than eleven hundred. The Section 
has held 163 formal meetings, at which addresses 
and papers have been delivered, while informal 
meetings have been arranged from time to time to 
discuss topical technical subjects. In 1926 a report 
presented to the Council of the Institution by the 
committee of the Wireless Section referred to a 
proposal which was then being mooted in some 
quarters to form a new Institute of Wireless En- 
gineers. The report suggested that such a step was 
unnecessary and would not be supported by repre- 
sentative and qualified wireless engineers. It was 
explained that an engineer with adequate wireless 
qualifications could become a corporate member of 
the Institution, and that other wireless engineers not 
reaching that standard were eligible as graduates, 
and as such could attend all meetings of the Wireless 
Section as well as of the Institution. Furthermore, 
the committee recommended that while it was 
essential that the standard of qualifications for 


membership of the Institution should be maintained, 
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more opportunity should be afforded to the physicist 
engaged in wireless work to become a member of the 
Institution. This recommendation was approved by 
the Council and has continuously been acted upon 
hy the committees responsible for electing new 
members ; it is particularly opportune to direct 
attention to it at the present time, when a large 
number of men engaged on wireless work would 
probably refer to themselves as radio physicists 
rather than wireless or radio engineers. 

Among other recommendations made in the report 
referred to was one to the effect that all 
papers and discussions of a wireless nature should be 
published in a separate Proceedings of the Wireless 
Section as well as in the Journal of the Institution. 
For this every member of the Wireless Section must 
he very grateful. Fifteen volumes of these Proceedings 
were published during the period 1926-40, and these 
contain a most valuable record of the progress of 
wireless engineering research and development in a 
very compact form and free from the large mass of 
other papers published by the Institution and in 
which the wireless engineer has little more than 
veneral or passing interest. With the revision of the 
form of the Journal, which was necessitated by paper 
shortage 1940, the existence of 
these Proceedings formed a most valuable precedent 
for ensuring that papers on wireless were still pub- 
lished separately as Part LIL of the present-day 
Journal, It is very clear that as regards the pro- 
vision of scope and opportunities for publication, no 
separate society or association could serve its members 
better than the Institution has done during the past 
sixteen years and still very 
sutisfactory manner. 

Dr. Smith-Rose next referred to the work of the 
Radio Research Board, with which he has 
associated since its establishment in 1920 under the 
Department of Scientific and Industrial Research. 
Although concerned mainly with investigations of a 
many of the aspects of the 
Board’s programme are from time to 
time by the needs of the defence departments and 
of the Post Office and B.B.C., each of which has been 
represented on the Board itself and on all its technical 
committees. The Board makes its recommendations 
to the Department of Scientific and Industrial 
Research, which is responsible for providing the means 
and facilities for the conduct of the work; in recent 
years practically the whole programme 
entrusted to the Radio Department of the National 
Physical Laboratory for execution. Apart from the 
official reports of the Radio Research Board issued 
from time to time, the majority of the investigation 
work has been deseribed in papers and reports pub- 
lished by the Institution of Electrical Engineers 
and other scientific societies. As an indication of 
the widespread nature of this publication it may be 
pointed out that of the 246 papers that have been 
published in the Proceedings of the Wireless Section 
during the past sixteen years, no less than eighty of 
thern have been presented by staff working under 
the auspices of the Radio Research Board. 

Little can be said about the recent investigations 
in hand, sinee for the past three years the work has 
devoted entirely to the furtherance of the 
prosecution of the radio technical war in the manner 
is considered to be most useful. A con- 
spicuous feature of this recent work has 
realize the fruition in direct Service application of all 
the long-term many 


above 


considerations in 


continues to do in a 


been 


fundamental nature, 


determined 


has been 


heen 


in which 
heen to 


investigations sponsored for 
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by the Radio Research Board. The 
pre-war fundamental work on 
direction-finding and ultra-short-wave propagation, 
suitably oriented to meet present conditions, js 
immediately obvious; but by now most of the 
apparently more academic subjects under investi:a- 
tion have suddenly been elevated to Service appliva- 
tions of the highest priority. Even some of the 
research items which had been abandoned in the 
past as having little or no interest have had to he 
revived to meet pressing demands, and it is often | he 
fact of having already explored the technique and 
satisfactorily established the fundamental principles 
of a particular field that provides the advantage over 
the enemy in the technical conduct of the war. In 
some spheres the demand is for basic principles of 
design of apparatus and equipment which was 
developed originally as a research tool, and now /ias 
to be adapted to more practical application ; in 
other spheres it is accurate measuring equipment «nd 
technique that is sought ; while in yet other directions 
the request is for information that will define the 
present possibilities of radio communication, «ani 
more especially what these are likely to be in the 
immediate future. 


years past 
present value of 





AUSTRALIAN ASSOCIATION OF 
SCIENTIFIC WORKERS 


HE Australian Association of Scientific Workers 

called two scientific workers 
one in Sydney on February 21-22, and one in Mel- 
bourne on March 7-8 —to consider the use being mace 
of scientific men in Australia in furthering the war 
effort. 

The Melbourne Conference was attended by about 
one hundred and thirty members. Industrial uncer- 
takings Government enterprises were almost 
equally represented ; the younger members were in 
great majority. There was apparent a 
restraint in expressing views, possibly due in part, at 
least, to the more senior members not giving a lead. 
There was no doubt at all of the sincere wish to vive 
all services required, but there was apparent deep 
misgivings whether the Government understood and 
appreciated what could be done—and can be don 
by scientifically trained people given problems to 
solve ; indeed, the opinion was expressed that the 
scientific men themselves had a duty (1) in seeing for 
themselves what problems needing immediate solu- 
tion already existed, (2) in anticipating problems that 
would inevitably arise, and (3) in suggesting methods 
of solution and carrying them out. But the doubt 
was raised whether the Government has confidence 
in scientific men, or whether it is just a lack of uncer- 
standing on the part of the scientific men of politica! 
methods. 

Among the more important problems discussed 
were: lack of understanding of industrial fatigue; 
absence of suitable bodies to study this problem: in 
factories ; the inability to make use of experience 
gained elsewhere; lack of foresight in planning for 
supplies, especially in agriculture, and in pooling 
information of plant practices; the wastage ol 
scientifically trained man-power in the Fighting 
Forces. 

It was stated that little or no use is being mile 
of the professional registers ; and that the examiia- 
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tion of inventions is neglected in many cases. Waste 
and by-products useful in certain industries are 
heing neglected, while other industries could put many 
of them to good use, and have, in fact, been wanting 
some of these products. There appeared to be iack 
of co-ordination of efforts in industries engaged on 
similar work. 

In short, problems which have been engaging the 
attention of scientific men in Great Britain, and 
many of which have been solved, are being ex- 
perienced in Australia also, 

lhe results of the debates were crystallized in ten 
resolutions which are now being communicated to 
the appropriate authorities. It is hoped that action 
will be taken by the Government. The Australian 
\.sociation of Scientific Workers proposes to watch 

clopments, and will make use of its special know- 

ve to see that better use is made of Australian 
entific resources and man-power. 


PACIFIC RELATIONS IN THE POST- 
WAR WORLD 


‘i second of the series of reports on the United 


States in a new world, based on the findings of 


ommittee of the editors of 7 ime, Life and Fortune 
up to study post-war problems, is of particular 
erest as indicating the trend of advanced American 
thought on Pacific relations. The proposals are 
sed on a belief in the greatness of Asia, and on the 
view that progress towards free and more abundant 
life in times of peace must be mainly concerned with 
practical solution of the problems of productivity, 
literacy and common law and order, and that the 
ust needs the social inventions of the West just as 
much as its technology. It is assumed that in the 
largest degree the peoples of Asia must work out 
cir own solution, and the preference for strong and 
(lective international authority is clearly indicated ; 


although it is recognized that the United States may, 


in certain circumstances, have to be the principal 
trustee of the United Nations, while others are 
vrowing into modernity or recovering from the con- 
sequences of the War. The report 
rganization to be called the Pacific Council, which 
would be the final judicial authority of the United 
Nations on Pacifie affairs, although for the co-opera- 
tive international administration required in specific 
bs, the organization of special co-operative bodies 
is suggested, representing only those members of the 
United Nations which have a legitimate interest in 
the specifie tasks. 
lhe first of these tasks proposed is that of creating 
nation in South-Eastern Asia. Coupled with an 
dependent Philippines, it is suggested that new 
ites should be created out of the-other ex-colonies 
Indonesia. The first and largest of these States 
would consist of Thailand, British Malaya, all the 
ivitish and Dutch Islands in Indonesia and Portuguese 
limor, with the political status of an international 
publie, in which it is suggested the ability and 
ponsibility of the Duteh Colonial administrators 
ll find ample scope. For the creation of this State 


pre ype ses an 


le ultimate reasons are military and economic. In 
vard to Burma, it is suggested that Great Britain 
hould transfer its rights to an international com- 
ission, on which Great Britain, India, China and the 
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United States would be strongly represented, which 
would conclude an agreement with China concerning 
its transit rights on the Burmese roads, railways and 
rivers, and in the port of Rangoon. The first task of 
this commission would be that of physical recon- 
struction. It is suggested that France might be 
induced to agree to a similar course for Indo-China, 
after the preliminary restoration of French 
sovereignty. 

While long-term control and disarmament of 
Japan is not considered feasible, it is suggested that 
if an American-Chinese-british-Dutch Group took 
over the Japanese aviation monopoly and its instal- 
lations under a contract to run for 25-50 years, 
its operation would preclude any effective 
Japanese rearmament. Transfer of Japanese invest- 
ments in Manchuria and China to China is 
suggested, and control of Japan’s merchant marine 
should be vested in a Combined Shipping Board. 
The best hope for a change of heart in Japan is 
regarded as lying in the total discrediting of its 
military leaders and their followers, and in a resulting 
resolve of the Japanese people themselves to oust 
them. 

With regard to China, the more serious specitic 
problems to be solved are those of agriculture, in- 
dustrialization, the restoration of an economic 
industrial balance, transport and education. — All 
these principal problems are interrelated and formid- 
able, but the building of a strong and free China is a 
Chinese task. The interdependence of China and other 
nations including the United States is recognized, 
however, and industrialization can only come natur- 
ally as part of a general international expansion if 
China is certain that international economic 
expansion will occur, as expansion depends funda- 
mentally on American participation. ‘The approach 
to post-war economic relations can only be freed 
from mutual suspicion by a better understanding of 
the facts. The Chinese problem is to secure the 
essential financial and technical assistance from 
abroad, without paying for it through impaired 
sovereignty or the loss of control over national re- 
sources. The report strongly supports the participa- 
tion in a free market area open to every nation, 
and Chinese exports should not be debarred from 
American markets by high duties. Economic re- 
lations with China require the admission of Chinese 
goods in payment of Chinese obligations, and the 
cheap imports would benefit the general United States 
public. 

The danger to American industry and standards of 
living is discounted, and it is considered that one 
article of the mutual aid agreement should keep 
Asiatic, and especially Chinese, protectionism within 
bounds. These are the general principles for future 
and long-range application, and immediate measures 
should be taken with these objects in view. Recon- 
struction grants on a minor scale should greatly 
assist co-operation in the field of higher education, 
and the services of highly skilled scientifie men and 
technicians are likely to be in very high demand in 
post-war China. The report frankly faces the changes 
in the American immigration law, which, like changes 
in the tariff, will be required. Leading problems of 
Korea, India, the South Pacific and New Zealand are 
briefly reviewed, and while the idea of a_ Pacific 
counterpart of the Atlantic Charter is discounted, 
the importance of establishing cordial confidence as 
a basis of unity and high morale in the United 
Nations is emphasized. 
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OTOLOGY AND FOLKLORE 


i a recent paper (J. Laryng. and Otol., 57, 311; 
1942) on this subject, Dr. J. D. Rolleston stated 
that though Toynbee is generally acknowledged to 
be the founder of modern otology, the first recognition 
of ear disease can be traced back to the Ebers 
papyrus, which contains a monograph on “ears hard 
of hearing’’ and on “ears from which there was a 
putrid discharge’. Although there is an enormous 
amount 
otology, the only comprehensive study of the folk- 
lore of this speciality is that furnished by Hovorka 
and Kronfeld in their treatise on comparative folk- 
medicine. 

Among the numerous popular beliefs and super- 
stitions connected with the ear, the most interesting 
to folklorists and students of the history of religions 
idea of the ear serving as the female organ of 
generation, particularly in the conception of Jesus, 
which was supposed to be effected by introduction 
into the Virgin Mary’s ear of the breath of the Holy 
Ghost Belief in this unusual function of the ear, 
which often illustrated by medieval artists, is 
not peculiar to Christian mythology; it is also 
found in Mongolian, Persian and Indian legends. A 
belief in a relation between the size or shape of the 
external ear and the character of the individual was 
widespread, small ears being a sign of mental power, 
ars indicating dullness, and pointed ears a bad 


is the 


was 


large ¢ 
character. 

The belief that tingling of the ear is a that 
others are speaking of you dates back to the time of 
that this was then a universally 


sign 


Pliny, who stated 
accepted notion. 


A belief once prevalent in the north-east of Scot- 


land was that deaf mutes possessed the faculty of 


looking into the future and discovering what was 
hidden to others. 

In accordance with the 
rarer in folklore medicine 
there are comparatively few 
reventive measures employed against ear disease, 
‘are, consist mainly of amulets. Thera- 
on the other hand, was abundant, 
and can be under the headings of animal 
including coprotherapy, plant remedies, 


invocation of patron 


rule that prophylaxis is 
much than curative 
measures, 
I 
and, 
peutic 


such as they 
treatment, 
classified 
remedies, 
mineral remedies, hydrotherapy, 


saints and miscellaneous remedies. 


FORTHCOMING EVENTS 


(Meetings marked with an asterisk are open to the public) 


Monday, October 26 
ROYAL INSTITUTE OF PUBLIC HEALTH AND HYGIENE (at 28 Portland 
Place, London, W.1), at 3 p.m.—Prof. J. C. Drummond: “The Back- 
ground to the Study of Nutrition in War-Time”’ (Harben Lectures, 1).* 
ROYAL GROGRAPHICAL SOCIETY (at Ke nsington Gore, London, 
S.W.7). at & p.m Miss Mildred Cable ‘A New Era in the Gobi” 


Tuesday, October 27 
ROYAL INSTITUTE OF PUBLIC HEALTH AND HYGIENE (at 28 Portland 
Place, London, W.1), at 3 p.m Prof. J. C. Drummond: “*Deticiency 
Conditi te be guarded against in War-Time”’ (Harben Lectures, 2).* 


Wednesday, October 28 
ROYAL INSTITUTE OF PUBLIC HEALTH .=D HYGIENE (at 28 Portland 
Place, London, W.1), at 3 p.m.—Prof Drummond : **Measures 
taken to Maintain a Good Nutrition: il ¢ sooilien of the People in War- 
Time” (Hi: irben Lectures, 3 


3).* 
Thursday, October 29 
BRITISH SOCIETY FOR INTERNATIONAL BIBLIOGRAPHY (at the Science 
Museum, Exhibition Road, South Kensington, London, 38.W.7), at 
2.15 p.m.—Mr. T. Besterman: “A Projected Bibliography of Diction- 
iries’’; Mr. 8. J. Astbury: “The Bibliography of Petroleum” 
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Friday, October 30 

LISTER INSTITUTE OF PREVENTIVE MEDICINE (at the London School 
of Hygiene and Tropical Medicine, Keppel Street, London, W.C.1), at 
3 p.m.—Prof. P. A. Buxton: “‘Bacot’s Work on the Louse and some 
of its Recent Developments”’ (First Bacot Memorial Lecture).* 

FREE GERMAN INSTITUTE OF SCIENCE AND LEARNING (at 16 Bu k- 
land Crescent, Hampstead, London, N.W.3), at 8 p.m.—Dr. K, 
Mendelssohn: “‘Temperatures near Absolute Zero’’.* 


Saturday, October 31 
INSTITUTE OF PHYSICS (ELECTRONICS GROUP AND MIDLAND BRANCH) 
(at the College of Technology, Rugby), at 2.45 p.m.—Dr. D. Gabor: 
‘Electron Optics 


APPOINTMENTS VACANT 


APPLICATIONS are invited for the following appointments o 


before the dates mentioned : 


ASSISTANT MASTER TO TAKE MATHEMATICS, ENGINEERING Draw- 
ING, AND ENGINEERING SCIENCE—The Principal, Enfield Technical 
College, Queensway, Enfield, Middlesex (October 30). 

LECTURER IN ENGINEERING—The Principal and Clerk to the 
Governing Body, Wigan and District Mining and Technical College, 
Wigan (October 31). 

GRADUATE OR NON-GRADUATE TEACHER OF ENGINEERING Svcp- 
JECTS, INCLUDING WORKSHOP INSTRUCTION, at the Grimsby Technical 
College—The Director of Education, Education Offices, Eleanor Street, 
Grimsby (October 31). 

LECTURER IN MECHANICAL OR ELECTRICAL 
Registrar, Loughborough College, Loughborough, Leics. (October 31). 

LECTURER IN CHEMISTRY at the Technical College, Carditf—The 
Director of Education, City Hall, Carditf (November 1). 

TEACHER IN THE ENGINEERING DEPARTMENT—The 
Municipal Technical College, Halifax (November 2). 

TEACHER TO GIVE INSTRUCTION IN THE ENGINEERING WORKSHOPS 

-The Principal, Municipal Technical College, Halifax (November 2), 

CHIEF ASSISTANT ENGINEER—The General Manager, Port of Bristol 
Authority, Docks Office, Queen Square, Bristol 1 (endorsed ‘Chief 
Assistant Engineer’) (November 7). 

TWO LNSTRUCTORS FOR DAY CLASSES FOR TRAINING OF MARINE 
ENGINEERS, at the Stow College, School of Engineering—The Director 
of Education, 129 Bath Street, Glasgow, C.2 (November 20). 

LECTURER FOR THE ENGINEERING DEPARTMENT of the Stockport 
College for Further Education—The Director of Education, Education 
Offices, Town Hall, Stockport. 

LECTURESHIP IN THE DEPARTMENT OF MECHANICAL ENGINEERING 

-The Principal, Central Technical College, Suffolk Street, Birming- 
ham 1. 


ENGIN EERING—The 


Principal, 


REPORTS and other PUBLICATIONS 


(not included in the monthly Books Sup; leme.t) 


Great Britain and Ireland 


Economic Proceedings of the Royal Dublin Society. Vol. 3, No. 
Seaweed (Laminaria) as Stock Food. By Prof. E. J. Sheehy and 
and Prof. T. Dillon and P. O’Muineachain. Pp. 150-161, 
Hodges, Figgis and Co., Ltd.; London: Williams and 
Norgate, Ltd.) 18. 249 
Scientific Proceedings of the Royal Dublin Society. Vol. 23 (N.5.), 
ve. 3 Atmospheric Pollution in Dublin during the Year 1941. By 
. G. G. Leonard, Bridget P. MeVerry and D. Crowley. Pp. 10-17. 
(Dubin Hodges, Figgis and Co. Ltd. London : Williams and 
Norgate, Ltd.) 18. 249 
British Rubber Producers’ Research Association. Publication No. 
23: The Phosphatides of Hevea brasiliensis. By G. R. Tristram. Pp. 8 ' 
(London: British Rubber Producers’ Research Association.) | 259 
Edinburgh and East of Scotland College of Agriculture. Calendar 
for 1942-1943. Pp. 64. (Edinburgh: Edinburgh and East of Scotland 
College of Agriculture.) {710 
Proceedings of the Royal Society of Edinburgh, Section B : Biology. 
Vol. 61, Part 3, No. 23: Types of De a nt of Polytene Chromo- 
somes. By Dr. A. M. Melland. Pp. 316-327+1 plate. (Edinburgh 
and London: Oliver and Boyd.) 1s. 3d. 710 


2 
J. Brophy 
(Dublin 


Other Countries 


Report of His Majesty's Astronomer at the Cape of Good Hope 
to the Secretary of the Admiralty for the year 1941. Pp. 7. (Cape 
of Good Hope: Royal Observatory.) {239 

Indian Central Cotton Committee: Technological Laboratory. 
Technological Research on Cotton in India: being an Account of the 
Work done at the Indian Central Cotton Committee Technological 
Laboratory, 1924-1941. By Dr. Nazir Ahmad. Pp. xi+182+ 12 plates. 
(Bombay : Indian Central Cottan Committee.) 2.8 rupees. 239 

Indian Forest Records (New Series). Entomology, Vol. 7, No. 1: 
On the Biology of the Parasites of the Shisham Defoliators in the 
Punjab Plantations. By R. N. Mathur, with a Note by C. F. C. Bee- 
son. Pp. iii+65. (Delhi: Manager of Publications.) 2 rupees; 
38. 710 

Smithsonian Miscellaneous Collections. Vol. 101, No. 18: A New 
Species of Sand Bug, Blepharipoda doelloi, from Argentina. By Waldo 
L. Schmitt. (Publication 3687.) Pp. 10+1 plate. (Washington, D.C.: 
Smithsonian Institution.) 10 
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